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(57) Abstract: A silsesquioxane derivative represented by the formula (1): (1) wherein R l is hydrogen, alkyl, aryl, or arylalkyl; R 2 

Oand R 1 each is alkyl, phenyl, or cyclohexyl; and A is a group having the ability to cause monomers to begin to polymerize. When 
t. u .c silsesquioxane derivative is used to form a polymer, a new organic/inorganic composite material is obtained. 
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#>tf&i£M<D-Cll 2 -te-o-XMZ&Z-bnxh £< ;R 7 teTk^, 1 — 2 
io 7 ~ 2 o ©^*is^sr^r-f-« r y — /UT/l'^T?* 9 ; R 8 1 ~ 2 0 tf^PfflC 
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-e&5, [3] mfcmm.<D*-4mfc&%to 

[ 5 ] ^fr^tbtf) R 1 flS^*^©*^ 2 ~ 2 0 -Cfc V) > ^OtK^^S 37 
^^r^yT'I^ti bftTti «£V^T/Hr^/Kj3 ±t*Jfc3frj^y-<D$itf* l ~ 2 0 t»& 
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[17] i-^T^R 1 3&S7 = ^yv*3j;rj«3, 3, 3- bV ytVOrn-fvL^iv 
frbm$l£tlZ>m— <D&XhV ; R 2 *5j;tJ*R 3 ; AtfSsS (2- 

10 2) -e^$^L§S-efet) ;^LT, 5£ (2-2) fc*3l>-t, R 4 &£TfR 5 tf*^ 
Tvls-ek*)* Z 1 tf$-CH 2 -T*fc«9, Z 2 ^-c 2 H 4 --efe«9, ^UTatfS 

o-efcs, [3] m^sm.(o^^m^m 0 

[is] -r^-c cor 1 as^ur?©^* i ~ s t?& t) , &m<oi&m&-7y 

m-?W%$kX-bflXh <£< ^ ^UftfO-CH, -as-o-, -CH = CH- 

ST?fct> ; R 2 *5J;t^R 3 tfS l~8©^jg^^-r5T/^/K 7;c=/P*3j; 
t^V^n^^^b^±LT51^^nS^t?&t) S-^b-C, (2-3) 

"c^$ttsst?*>s, [3] mcmm.(D^^mit^mo 

[19] t^TOR 1 3, 3, 3 - 7;V^n7°n tVK 2 
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^tt, 5£ (2-3) fc$5tf5Z 4 &fitmmW8$*2~l OffcotftfO- 
CH 2 -*S-0-t?eirg|x.e>ttT 1 fcJ;V^/^l/>'T*fcSs [3] 3®fc:t3*6© 

[2 0] i-^T^R 1 ^7 3 :=;^ t J;U!3 ) 3 ) 3-b!J7;VtP7 , o^ 
5 d>fc38^$tbSI3I— ©S-C*>»? ; R 2 *5J:t^R 3 ^vl^fc •? ; A&S, (2- 
3) -C**£;h,52£-ea>!9 5£ (2-3) £33V>T, Z 4 tf5-C 2 H 4 - N 

-C 3 H 6 --£fcn~C 2 H 4 -0-C 3 H 6 -"CfctK R 7 *5J:tJ«R 8 tfM 
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10 (1-1) ^&£to&wm{b&m(Dm&ft&: 



7s/^-ee#m^e>tiT^ <fc<, ^utM©-ch 2 -^_o-, -ch=c 

- * ten- C H = C H - ix. hfhX h «t V NT/V^ V ^ £ $ tlZ> T 

y — />r/^/^fc3SiitU-CS^$tL5S-CS)»J ; R 2 $3J;-0?R 3 fii~8©^ 

ZmXfoV ;^tt, A 1 r*5£ (2-1-1) -C^£tu6K-efc<5 : 
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1, 2, 2-fl'7tKnt^f/K S^n^^/K n^driy/^jitj?^' 
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m^CO^^V^T, R 1 „ R 2 ifcit^R 3 (1-1) fc&i-f&Ztb 

5 <Ig (b) > 
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z , [24] m^m<Dmm:^m 0 

[26] f^ttDR 1 3, 3, 3 - hV V ^Jrn 7°v fcVK 2 

5 - ^ ^vl^n tVK 2 , 4 , 4-h!J^ ^TU^S^/K h V 7;^o - 1 , 
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a^/V^k5!4R£;ft5IWI— Oltfc!) ; R 2 *5<£tJ*R 3 tfM ^vl^feS, [2 4 

[2 7] 5£ (1-1) T^^ttS^^^^S: (7) T^^tlSi^ 
10 %^^S^^-fr5^i:^W^-r5, 5£ (1-2) X^^fi^^-fmit^<DM 



15 ^LtftI<D-CH 2 -tfS-O-, -CH = C 

- * fete- c h = c h - xm t ife*. e> tur & j; v >r^^f- £ xw$. £ tts r 

20 IJ -^T^^^iiLtl^^JlSS-Cfc 5 ; R 2 ifc^R 3 i*1^8<Dfc 




.Si(R 2 )(R 3 )-A 2 
^Si(R 2 )(R 3 )-A 2 

) 

^^Si(R 2 )(R 3 )-A 2 



(1-2) 



WO 2004/026883 




17 



PCT/JP2003/011856 



SST^D ; A 2 (2-2-1) T*/T§^5It'fc5 : 



— C 2 H 4 — Z 3 




Z 1 — ; 



S— C— N 



S 




( 2-2-1 ) 



, 5~l 0 O^If Srf t5'>^ o r;i/^;i/t fctt 6 ~ 1 0 <D&mW^%:^ir 
T^J;< ; Z 1 1 ~3 tfeotfif (D-CH 2 -tf-O-X+M 

~8f&otftt©-CH 2 -as-o-, -coo-ffcii-oco-«i 
fc!9 ; a«0~2©fiESJreS>?) ; X^n^>T*fcD ; *<>^£ <D Z 1 ©3|§ 



rr^C, R 1 N R 2 *5«fctfR a tt5fc (1-2) fc*3ttSdtLb©ffi#^RI— 
Bfc*r3TL ; A 1 te5£ (2-1-1) -e^£;fr3S-efc5 : 



R 1 1 Si(R 2 )(R 3 )-A 1 



Rl ^Qi^o3!T° /Si(R 2 )(R 3 )-A 1 
S' (-Si O 

o °\ ^ o^ Si ( R2 )( R3 )~ Al 




(1-1) 
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(2-1-1) 



--fc^ Z 1 , Z 3 N R 6 *iit;al4S: (2-2-1) fct3ftZZ.fr 
5 gte5£ (2-2-1) fc&ftZZfribvm&tiLWitm-' XhZ ; 




R 4 *5<fcTJ?R 5 (2-2-1) m^3tt5^tUbO|B#^|Hl— 

io (Dm^ffitmw&x*hz> 0 

^-Ce^mx.bttTl>«3;<, ^UTffilcO-CH 2 -tfS-O-, -CH-CH- 
n ^ o T/i^ V'^Sfctt^ n T/\"!r~u>"T?M%&Z- bfrXh £ V^T/^=3^/^ 

CH 2 -&-0-X*WZ&^lbfrXb£^T/U*U^mkX'mj$,&frZ>'7~=-/U 
T/\'2c/l'frhTg$l£frZ>m—<D&X$>y ; R 2 fc'itfR 3 & 1 ~8 (Dfikmm j *& 

20 5 % [27] ^KUBtftOfiabferfe. 

[29] t^TOR 1 ^if/^ 3, 3, 3 - }.]} z7j\sjruzfv fcVK 2 
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^—;Vfrb : m$i$ftZ>m— <Dmx&9 ; R 2 *5J;tfR 3 #M 5vi^3b<5, [2 7 

5 [3 0] x@ (a) ~g.tcfej:n (c) laox* (5) -e^frste-g^ 

^feJcXS (d) fc/ov^ZDS (e) «r*»«££fc«HKfc"t-a* ( 

1-2) •c^$tts^-rsf^«j©ia3t^fe: 



7 7i-eltit^Tti<, ^LTftf©-CH 2 -tfS-O-, -CH = C 
5«-efe«5 ; ^LT, A 2 te5£ (2-2-1) T/T$^S-efe5 : 




Si(R 2 )(R 3 )-A 2 
^Si(R 2 )(R 3 )-A 2 

) 

^^Si(R 2 )(R 3 )-A 2 



(1-2) 
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— C 2 H 4 — Z 3 




S— C— N 



s 



( 2-2-1 ) 



z 1 i^ig^©!^ i ~ 3 tfcoTftf ©- ch 2 -as-o--cg# 

5 8tfcoTffitO-CH 2 -^-o-, -COO-ffdi-OCO-fftM 
kftTtJ^r^ V^-C&t) ; R 4 :fcj;tm 5 tt&iE LT7k*, 1~1 2 

SjDK^&W 1-<5 T/i^/K 5-10 ©Aft*iR^Sr^ri-5 ^ n TVi^/v* fcte: 6 
~1 OO^SfJl^Sr^r-f-STy— /WT?S>?) % ^rUTR 4 *5it^R 5 ttSVMc*^ 
LTNi*tcatSr^fifeUTt>±< ;R 6 li 1 ~ 3 ©^igf t57/l^^f 
10 M ; att0~2OSES&-C$>t> ;^LT, -0"t?i/gt^cDZ 1 ©Jfe-g-CfcettZ 8 

<IS (a) > 

^ (3-1) (4) -t?*$ttS'ft:^«rSJiS$*Si^ 

15 s£ (5) Tf^**t«{b^Sr»«3jS : 




(3-1) 
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CI— Si H 



(4) 



R 



Si(R 2 )(R 3 )-H 



Si(R 2 )(R 3 )-H 



/°^Si^°rl^Si(R 2 )(R 3 )-H 

d °\ N o o 

R 1 



(5) 



rtb^o^^itsR 1 % r 2 *5J;u?r 3 fi. (1-2) cfeitsr 

<TM (c) > 

5£ (3-2) T^^^b^^ (4) X*7F&tlZ>4k'fr!&}%%.Jfc£l£Z>~ t 
^ (5) X-m^tl^t^m^^X.n : 




(3-2) 



C^M, R 1 (1-2) M&ttSR 1 ^-Of!*^tU Mfil*©7;v 
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<I@ (d) > 

& (6-1) -e&ztizfc&toba. (7) x^ztb&ik&m t £-£-c, 
5« (6-2) t^§^5Mi^#sii, 




CH 2 =CH— Z J — f ^ (6-1) 



Z 1 — X 



p / r4 

M 1 (-S-C— ) (7) 



V5 



ZtltbCDi&Z&HtZZ 1 x Z 3 „ R 6 „ a. R 4 *5j:t^R 5 tt^C (2- 
2-1) teSSttS-JfrfcOfffl-E-fcHI— ©ItBfeSr^L ; ^^Hl/m^VZ 1 te&Xf 
R 6 ©Jte-g-fifclSttS: (2-2-1) K$3i1rZ>Z.tib<Dlfe<&tf[Mkm— t?&>9 ; X 

<X^ (e) > 

S^feJRttift©#^ET-es ^ (5) x~7?;&tiz>fc&mz.&: (6-2) -e^^tb 

5ft-fr*SrSJtS**, 5£ (1-2) T^§ti5^i{b^r#5Ig„ 

[31] t^toR 1 &mmm^-<Dm& 1 ~ 8 u , ffiit©****^ ^ 

*-t?«#&*-fc*l/r i t>.J:<, *LTffig©-CH ! -tfS-O-, -CH=CH- 
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/K ^©t7f;K 33J:r^jft©**^7jy* % l ~4 ^PSf^^-T^ 

CH 2 -^-o-^«#iax.e>tbT^«tV>T^l/>'^^T*^$tL-5 7ai^/u 
T/^A^feWiSftSlHI— ; R 2 ^tFR 3 1 ~ 8 <0^*jDR^S- 

5 % [30] =9Cfc1Btt©»3fcfrifc. 

[3 2] t^TOR 1 ^Sxf/K 3, 3, 3- h y ^/U^-n^ti 2 
- * =5-;\>zfn fcVK 2, 4, 4 - h V * ^vwo-^/K h V ysvjru- l , 
1, 2, 2-rf7tKnt^f/K v^n-^i^/K ^ n^^v^*Jit57" 
3i=/^fc3g^$tLSHI— ©St?*)?) ; R 2 *5J:t>*R 3 tfM5Vt^fc5, [3 0 

[33] ig (f) m2fev>-e3jg ( g ) ^mm-r^^t^mt-t^^ 

( 1 - 1 ) £ *L 5 ^ *^-fr*©«3fi^jSfeb 

R 1 r1 / Si(R 2 )(R 3 )-A 1 

R^e^O^T /Si(R 2 )(R 3 )-A 1 
f ^Si O 

o °\ V, o^ r2 )( r3 )- a1 (1-D 
si— I ho -Si 

R1' ^O^-Q/ V 
R R 1 

7y^t#Mfc|lTtj:<, -tLTffifc©-CH a -^_o- % -ch = c 
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»^tt57;v^/K ^-/v&JitFS^ n^S/vi^fc&ir UTS****!/ 
; ^LT, A 1 HrS; (2-1-1) XyF£tlZ>mXhZ> : 

5 




(2-1-1 ) 



dCfc, z 1 fi^lf oSc^ l ~ 3 -e&o tffit© - ch 2 -&-o-x-U% 
$kx.b1nX-k^7;v*vi/Xlb*) ; Z 3 r±l£*fra\ ^feri^*^©*^ 1 ~ 
8tfecTttf©-CH 2 -^S-o- N -COO-^fciJ-OCO-TftM 
10 fetbTt j:V^T/^=3r^>'-efe^9 ; R 6 W: 1 ~ 3 <DmMW^^-t^>7/V^-jVX^> 

<xm (f) > 

15 lMl»l©#ftTt\ s£ (4) ft stents*; (6-i) -c^Sft 

S-fb^^SrS^^-^T, 5£ (8-1) ^&ft5fc-g^$r#<5Xa : 

R 2 
I 

CI— Si H (4) 

R 3 
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CH 2 =CH— Z 3 




(6-1) 




(8-1) 



ittfc©^Ci3VNT, R\ R z *5iU?R 3 f« (1-1) te&i-f&Ztl 
fcO|a-§-i!im— b ; Z 1 , Z 3 % R 6 &&X*a f*5£ (2-1-1) m 

&sra5£ (2-1-1) m*3^5wtLfe<D^f4eti^— -efe«j ; x^/Nnyy 

<xa (g) > 

5£ (8-1) tv^^HSf^i, ^ (3-1) -e^^tis^#j*fe{^ ( 
3-2) *C^StbS{b^»tSrR^$*T, 5£ (1-1) lifted 




(3-1) 



WO 2004/026883 
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"Si- 

/ 

O 

\ 

Si 

/ 



o 

I 

Si 



R 1 



3M 



(3-2) 



--(^ rtbfeo^cifev^T, r 1 (i-i) fctei-fSR 1 km— ©&3fe«r 

mX*W%$kX.hfhXh£< , ^Uftt©-CH 2 -^-o- x -CH = CH- 

10 T Asia's tf=/Hfc;fcte^ h^T*tti|:m;tk;ftT&J;^:7^~/i^£fclr<D- 

5, [33] «K:|B«©3R3fi*Ss, 
15 [35] -T^T^R 1 z^^/K 3, 3, 3 - hi) ~7 JVHtvl fcVK 2 

-^f;V7"nfcVK 2, 4, 4 - MJ ;* ^/W^^vK h P9**7^n- l , 
1, 2, 2-7h7tKot^f/K 5^ o^i^/k o^dp-V/^ itje^ 

©S-C&O ; R 2 43ctt^R 3 j&M^vl'tf&.B, [3 3 

20 [3 6] IS (d) laoTS; (6-2) ££>{31 

X@ (h) jc^cv^xg (i) SrHJfi-f-Sii:3r#«i-t-5 % 5* (1-2) 
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: 2 )(R 3 )-A 2 

Si(R 2 )(R 3 )-A 2 
^Si(R 2 )(R 3 )-A 2 



d-2) 



7y3reg#g|x.e>;ft/Cfc«k<, ^UTttt©-CH 2 -tfS-O-, -CH = C 

Silk U < ft»(D7 U — /K 33 J: xmWk%> b < tt^fl©/ y — 
-*fctt-CH=CH--cttt^^ttJ:v^;^i/y|;iT?i^§n5T 

32£-t?&t> ;^LT, A 2 tesS (2-2-1) TvT$ti5l-efc5 : 



Z l li^iJIM^ 1 ~ 3 Tfco TffitO - CH 2 -^-O-ttf 

T'fcotftfO-CH 2 -tfS-O-, -COO-^fctt-OCO-tttHif) 
tLTt iVNT^l^^-efct) ; R 4 ^J^R 5 li|S4tt** % 1-1 2<Dfcm 




WO 2004/026883 
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TNt#(;:l«Ltij;< ; R 6 « 1 ~ 3 o^il^^ttS 
<I3S (d) > 

& (6-i) "e^^tLS-fb^fe^S: (7) •v^Ztizih&mt&Kj&ZTtT, 
(6-2) ■c^$tbS'fb:'&4Sj*#*3jgo 



ZLtlb&tt&tfZZ 1 „ Z 3 „ R 6 N a, R 4 *5j;t>*R 5 ttsfc (2- 
15 2-1) JJi53tt5rjte>^>fB#i:PI— ©#5feS:^rb ; ^Vif^^OZ 1 *5«tTJ« 

r 6 ©ifr&tfdtwsS; ( 2 - 2 - 1 ) fc*3tt § n i ra— efc «9 ; x 






(6-2) 
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<XM (h) > 

mm&mmm<Dj?&Tx\ 5* (6-2) ^$^5^^^; (4) -e^n 

Z><k&V!}£&5iJ&&"&s 5* (8-2) -C^$tb5^4feSr#5Xe : 



R 2 
I 

CI— Si H ( 4 ) 



R 3 



(* 6 ) s 



R 2 v | 'a 

C|— si_C 2 H 4 -Z 3 -y" ~\ f /R 4 

\=/^z 1 — S-C-N K ' 

R 3 V 



^tLfeoS;^^l*5V^T. R 2 ^J;t^R 3 f« (1-2) ici&tf 5 -tvbofB 
^S8fc£^L ; ^<Dte^fB^«5£ (2-2-1) UljartSitbfeOlB-S- 

10 2-2- 1) JC*J»t*^tbb©3lS#fifc11fcra— CS>3 ; 
<xm (i) > 

5* (8-2) "e***L<5flS-fr*i, 5£ (3-1) ■C***L«'ftS'&4b*fcWcA ( 
3-2) ^$ftSfb^£'&SJfc£ii:"t\ 5$ (1-2) X^^tl^^r^m^ 
^^#511 : 
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R 



R 



OH 



1' I^Si— OH 
O °\ \> OH 
Si— O^ I -O— Si 

R ! 



(3-1) 




5 :;(^ ^ft{b(D&,Km^x^ r 1 test (1-2) (^itSR 1 ing— 

[37] -t^t^r 1 &i%mm*<Dm$ 1 ~ 8 <? % ^cdtk^^^ y 

it't^if,tlttj:<, ^:LTftf©-CH 2 -^-O-, -CH=CH- 
10 % ^^TKm^oy^ * ^-^fcte* h^r^xm^m^hivXhX^^^ 

15 tt57^dr;K 7 as. &X$^f r2^i//ufabm±l>xm$i&tiZ>&Xlb 



WO 2004/026883 
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5 , [36] m^m^mm^mo 

[3 8] ir^XcDR 1 -d^^JK 3, 3, 3-MJ7;l/tcyDfc°/K 2 
- ^vK/n tVK 2 , 4 ; 4 - h V * ^vi^:/^vk b ]} 7;v$rv - l , 
1, 2, 2-rh7t Kn^f/K V^n^^^/K 
5 x-;i/^t,l^$ti5H-©lT& t) ; R 2 *5j:^R 3 aM^vv-e&£, [3 6 

[3 9] 5£ (9) -e^^tbS^^I^ (10) X^£foZ>4k&M%%J& 
^ri^fttS, 5£ (1-3) -e^$tl,S^^^<Z5^3t^ : 



7yiT*ffMP 5 tlTt> < J;<, ^ltttfO-CH 2 -^-o- % -CH=C 

- * fc - C H = C H - X m £ & X. £> *L T <t V ^ T /V=3f 1/ £ Ttfftfc * fl Z T 
;^LT, A 3 Itt (2-3) -C^§tb5S"C*>S : 



R 1 r1 / Si(R 2 )(R 3 )-A 3 

r1 ^o:<So3!T /Si(R 2 )(R 3 )-A 3 
Y' T~Si — o 

^ O \ 0 ^Si(R 2 )(R 3 )-A 3 

\ . A3. - / 




(1-3) 
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O R 7 



^. II I , 

— Z 4 — O— C— C — X 1 



(2-3) 



8 



5 fcft5ffifO-CH 2 -tt-0-T?ime,iitfej:< ; R 7 1-2 

7~2o (Dgkmmttm-rzT v -^r^/v-efc v r 8 « 1 ~ 2 0 ©^§*jgc 



s: O) fc&ttSR 1 > r 2 N r 3 ^.t-o'z 4 w:^: (1-3) 

^tlh(Dm^rtm— OS^Sr^L ;S; (10) ^*5V>T N R 7 , R 8 feJ^X 1 

15 fas: (2-3) ic^jjtsrtLfeoiB-g-^ra— flDjgtift^u ; x 2 tt^o^v-efc 

-So 

[4 0] f^TWR 1 ^I^Ot^i-8T*fe9, ffifto»7? 




(9) 



O R 7 




(10) 



WO 2004/026883 



33 



PCT/JP2003/011856 



m-VU%&Z-tbtlXh£<, ^tVX^:M(D-CH 2 -CH=CH- 

CH 2 -^-0-tffi#*^.fetLTfc J:V>T^dr^^^T?^$tb5 7ai^/V 
T^/^fe3B^$tb«IH— ; R 2 *5J:TJ?R 3 tf* 1 ~ 8 (D^Hf^Sr 

3, [39] gcn:iatt<o«abErfe 

10 [4 1] i-^T^R 1 dS^^-/K 3, 3, 3- MJ t°/K 2 

- * fjVfvi fc°/K 2 , 4 , ^vWO^/K h U - 1 , 

1, 2, 2-rh7t Kn^f/K n-^V-^VK ^ o^^i^/i^ J;TJ*:7 
*=7^fc3g^§tb6lRl— 0 ; R 2 *3iU?R 3 2S*?vU-Cfc5, [3 9 

15 [42] [i] mz.w&<o^mi\&m*wimbL, ws^mm^^m 

[43] [ 3 ] 3BmiB*o^r>f *fc£4fe&Hift*ll £ U S&&JRttft:$rtt 

[44] 5£ (p-i) ^^ftism 



20 




(P-1) 



WO 2004/026883 
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B£lfc*.e>*L-CfcJ:< N ^LXBMv-ciiz — #-0- % -CH=CH-, f 
^tt, B 1 tt5£ (2-l-P) : 



Z 1 l^il^©^ 1 ~ 3 T'fcoTffitO- CH 2 -aS-0--Cg# 
8tfcotfttO-CH, -tfS-O-, -COO-tfcli-OCO-X'ttli 
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[4 5] 5£ (P-2) x^ztizm&fto 




R 11 R 11 Si(R 2 )(R 3 ) — B 2 



9 \ 6 
Si— o^i ho-; 

r 11 

R 11 R 11 



(P-2) 



g#m^-fetLT^J;< % ^LTffit<£>-CH 2 -J0S-O-, -CH = CH- 
^LT, B 2 (2-2-P) T'^$tb5S-Cfe5 : 



rrfc:, z 1 Mif ©t ^ i - 3 t'feotttt©- ch 2 -;as-o--eg£ 



— C 2 H 4 — Z 3 




( 2-2-P ) 



WO 2004/026883 
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fhXh^^T/^U^XhV ; R 4 ioXXlR 5 ttafcfcLT**, 1~1 2<DmM 
mttfT+STA'*/^ 5 — 10 O^If I:tt5^^ nTA' Wfcfi 6 ~ 

TNi*tIMLTt)J;< ; R 6 ii 1 ~ 3 ©^JSf!rtt§ 7;i/^t«fe 
9 ; a 0 ~ 2 <DmWtX»fo Y) ; 'O'-tf i/gt^^Z 1 <£>^{£»teZ 3 (Dfa&feM 

[4 6] 5* (P-3) t?^$tv5a^„ 



e#^X.fe^T^<t< „ tltffit©-CH 2 -^-0- N -CH = CH- 

*/\sfrt>m$i£tiz>m— <DmxtbV) ; r 2 *5,j;t^r 3 n i - 8 o^iifji^-^-r 

^UT, B 3 Itt (2-3-P) T^^tbSST'fcS : 




(P-3) 



WO 2004/026883 
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O R 

* II I , 

-zr— o— c— c — p 3 



( 2-3-P ) 



mmtt^-f-ZT/^^ 6-2 0 ©l^ilf ^tt 5 T y fcfj: 7 ~ 2 0 
O^^^r^tST U — sUT/ls*c/UX*fo V ; R 8 fil~20 <£>^m^-&^i- 
5 7Vl"¥/K 6-20 ^^*m^^^-rs T V — /V^fcfi 7 — 20 ^PHU^St 

[4 8] mum&\*kmmm$ o**) t? v ^mmm^m^^^u 
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R 1 r1 ^Si(R 2 )(R 3 )-A 



R 1 ^o=<5o3!T° /Si(R 2 )(R 3 )-A 
?' pSi O 

4 °\ V o p-si(R 2 ><R 3 >-A (1) 

Si— I hO-Si 

0 / \^-4-su n / \ d1 



»1 

R 



R'^i 



2o^±©7 y ^T;v^/H:«^ti5^, Tkmt'Pte < £ 1 o<7)T y - 
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R 1 ^7/^;K-fc§^, *©ift*IK^©ffc«:l~4 0t$>5 o U^lfc 

-CH=CH- 2^ n T/V^r fcJSV^ n T/V^= V->"T?g^g|^ ktl/T 

^T/v^K 2~3 OfDmmm^-^ir^T^^T/^/^ MMm^W: 
^l~8T'fc!), ^LTlo©-CH 2 -i5^P7;^vyi?ftii?)tl5 
15 TVV^r/K 2-2 0©^g?-iSrtt57/^=:^ % 3~2 0©^H^ff 
£ T/l^-^tf-^T^/K 3 ~ 2 0 ©ifc*JK-?-«:*rt- £ T)V4t/V*>*r*/T >V 
/K MBJ&^nW.ft 1~ 8 x ; eitlo©-CH 2 -^V^n7/v^ 
= V ^-Cg ^tibtiS T/V^/K ^it^r.^ Jin W ft :ttb©im ^T-fiEic 
^ y sKt*s # fens fe 5 o ^ * 7Vl"¥ V- <fc n T/V 
20 is^<d&& bv^*jw^o*ra 3 ~ 8 T?& 5„ 

1 ~ 3 0 ©^iH^ 5:tt5^tt©7^^;v©Mli, ^^/K ^9vK ^er 
fcVK 1 - 3vl^^vK :/5vK 2 - ^ ^vV-^n fcVK 1 , 1 - ^ f;vx^ 
/K ^^?vK ^vvK 1, 1, 2- MM^vK/nfcVK ^i*^ 
/K 2, 4, 4 - MM ^vW<^/K S~As^ y^v^/K pi^S'/K Kt^/K 



WO 2004/026883 




PCT/JP2003/011856 



2 N 2 — v^/i^-n^^/K 3, 3, 3 — h V 7ju^-u7 e ti ^^-^-7^^- 
nr/nfcVK ;±7;V$-X2-i t i, 2, 2 -T h 7 1 Kn^^^/K hVfZ 
7;VJrv-l, l, 2, 2-ff7tKnt^f/K ^f*7;t/tn-l, 

1, 2, 2 - f b 7 1 Knf ^-7;^n - 1 H, 1 H, 2 H, 2H-K 
5 7*V7K *5i^-7;VtP-lH, 1H, 2H, 2H-f f7T' , >^"C$)§o 

2 ~ 2 9 O^il^SrftS ^r->T^/U^ £T$7 v^\^7fVzi dfiXT 

/\s3r/U<DMn, 3-y h^rv/^n fcVK 7« h h =3r>"7 ^x^K 2 -7 /is 

^nm^/y^^n fcVK 2 , 2 , 2 - MJ ^/y^n^^vv^v'yn l:VK 
2 - 7/Vtn - 1 - 7^tn ^ f ;Wxf ;Vt^rv'7 P n tVW, 2, 2, 3, 3-7" 

10 h^^/V^-n^n tV^^rv^^n t°/K 2, 2, 3, 3, 3 -^i/y 7 )Vj>rvi 
n tVi^^yya y-fu fcVM-^i/yn fcfVK ^yy 7 

VT'o Dkt^^/n t>, ^^i^/^ny^vy^^y nr fc:VK ^ 
yy :7/i^n yfvi^^^yn tVK ^y y y/l^n^f y ^^vl^^^n if/k, 
^■7 7;v^-n^y^;l't= 3 f-i/7°n fcVK 2 -^/y^n^^/y^^^y^vK 2 

15 ,2, 2 - MJ 7;^nxf /V^-drv'T*^, 2-7/^n-l-7/^n^f 
/^m^v^i^gvK 2 , 2 , 3 , 3 — r h 7 7/^u7°n \? )VifrZc*/7*^-;\< s 

2, 2, 3, 3, 3 -^y^7;^n7°n tV^^-v'T'f/K ^^7/^u^( 
y^n tVV^-^r^^/K ^f-^/V^-nt^^^-^riy^/K ^yy^/l^n 
Zfj-;v3-*c v-y^/K tf"* y y7'^;^^i/7*^/i' > ^ y 

20 ^^/V^-^v^y^/K 2-7/Vtnif;^^Wy^/K 2, 2, 2-h 
y -7?vyrn^=f-;v^r^-y^ y y^vK 2 -y/i^n - 1 -7/v^rn * ^-jv^>v 
t^Wy^f/K 2, 2, 3, 3 -7 h 7 7;l/to7°D kWt^E- W y /K 
2, 2, 3, 3, 3 -^y ^ 7/1/t n 7"p tWt^r W y /V, ^^^7 ;VJr 
n^y7 , nif;^Wy7*f/K ^^riJ-y/l^n y^vl^^W y y=?vK ^ 

25 yy 7/^0^;^^^ y7*f/K ^-y y ^/v^-a^r yT'f/vt^w y y 

^/v-*5 it>*^-y y 7 yy^n^v^vv;^ W y^^T'fe^e 
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tbtl&fflX°%>& 0 n^dp-S/vK^/Wi* ^=5vK£> — CH 2 — j&S*>^n 

2~2 0<D&tmm : ¥- : £^1-Z>T/l"!r~/u<DWfe, tf~/K 2-:t b p-<~/K 3 
-^T^/K 5— ^-fe^/K 10-!>yTt=;^j:t;2 1 

- K^-^^/v-efeSo 3-2 O^il^trtfS W^^v/7;v^KO 

10 C-CH 2 -^^^nT^^U^g^m^fettST/V^r/K^^J^ 2- (3 

^^x^/K 3-^n^3H?=/i^ 5 -//V^V^^— 2—^/1^43 J; tM— 

15 ^ (i) ki^sr 1 tmmh b<«^«mcQTy-/^Tfc5m'^^*bv^ 
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0^71=^ 4-^^wy^^K 4 — ^^/l^cn^/K 4 — N7°f;V7 
mn/U, 4— ^^V^^—zK 4-y^7xn/K 4-f'>^7x^;K 2 
, 4-^f;V7i=;K 2, 4, 6 - by ^ 3vH7;c~/K 2, 4, 6 - h!J 
^^Vl^^-yi^ 4- (1 -^^rc^AO 4- (1, 

^/V) 4- (2-^/W^vvU) 7^^/1^43«i;U?2, 4, 6-b 

) U-^ntf?^) !7^~/K (4-:/h3r^) (4- 

7rr:=/K ( 4 -^T? # T^/K^^V") 7 z^=.;V, 4 - Q-^fvI^h 

$F~>) 4- 7^^/^j;t/4- (1, 1- 

v^^Vl^t Y$r*s) 7x- ^T?&5 0 T/V>7-=/V^^^yK^Mf4> 4-t^;l/7 
oi=/K 4- ^^^/Kjb^tM - {Z--fT~)V) 7x^ 

ttttt5 7x=;W!)fj:, 4- (2-7x=;Hf^) :7;n~/K 4—7zc 
S*C*S-7au~>V, 3- ^rc^/K 37 rc £ — 7x 

=^-efe^) 0 4- (2 — ^31— /Vt^^) 7x=;Wj: N rc^/i^^^^/K^rc^/p 
^^*3Vn-C, loW-CH 2 -^7x=l/yff tMbtl, fe9lO©-CH 

2 -^-cH=cH--eg#mx.btt-5M-efe5 0 

^/V7oi^yK 2, 5 -v^nn-^^/U^^K 3, 5-^nn-4 
-*?-/V7^=.j\s s 2, 3, 5-MJ^no-4-^^7x=;K 2, 3, 6 
— y\) pnxi — A—^ f;V7 3i — /K 3 — !7*n^-— 4 — p« 5vV;7ni^/K 2, 5 
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-v ! ^D ; e-4-^f;l/7i=;l/ > 3, 5-^x3^—4—^^;^^^^ 2 
, Z-V"7?Virn — 4— ^f;l/7xn/K 3-^nn— 4— ^ h^r^^3i=/K 
3-7n^-4-^ h^rv'^^^/K 3, 5 - v?:/n^— 4 h^iX7^^/K 
2, 3-^7/^13-4-^ Y^r-y7^=.)V^ 2, 3 - 4 — o=. h =3f- 
5 v/7i^;K 2, 3-^7/P^n-4-^n^^rv'7 3 i=/v*3j:i^4-lf^/l'— 
2, 3, 5, 6-rb7 7/l'tP7x=;K*fc5o 

^ (1) fc&ft&R 1 ^MMh\^<i-±^WM(DTV—^T^^x-h^ 

10 ymxm^m^-htlXh ^VXii:M<D-CH 2 -«-0-*fc«-CH = 

CH-*tr«^^^L htix TV —^T^ivoms. LV>Mf*7^— /KT/V 
3V1^£>5 0 7^=/^S^i:^7K^f^ny^^fc^l~l 2<Z)^ 

cD7K^7y^T'©tm^fctt-C 1 bJ;<, ftt©-CH 2 -tt-O-, -CH = 
15 CH- % Ix^fcf^^^^l/V-eg^m^fc^T^ £l\ ^LT, 

#f^(D7x=;V7;V^r;V^!|fj: > 7x^/1/^^, 2-7^^/Voc^/K 3 
-7x^ /l^et fcVK 4 — 5 -7i^yf;K 6—7^^ 

20 /I^3r->7K 1 1 -7^— /U<7 ^^v, 1 -7x^/Pxf;^ 2 -7 ^n—AT" 
n fcVK 1 — ^A— 2 — 7 re =^rc^/^ s l-7x =/V7°d tVK 3 — 7 ^ — 
1 — ^ ^A— 3 — 7 3i -;v7p t:VK 2 — 7 ^ ~ AT^/K 2 — * ^ 
;v-2-7x=;>7n £TJ* 1 — 7^=-jv^^y;vx^ Q 

25 /KZ>#f|f3\ 4-7/^n^cr.=7V^^/K 2, 3, 4, 5, 6— 

7 ^=.JV*^;V, 2- (2, 3, 4, 5, 6 — <^ y jvUrn 7 ^n^/K 
3- (2, 3, 4, 5, 6-^y^7;VtP7i^) 7°n 2- (2-7 
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cz n7x=;Mf;K 2, 4-^oo7x=;^f;K 2, 3, 
5 n7x=^^f/K 2, 4, 6 — hV 9 n n Z7^=-/U^ 2, 4, 5 — hV 

^DD7x=;Mf;K 2, 3, 4, 6-7f7^nn7x^f;K 2, 3 
,4, 5, 6-^^nn7x-;Mf/K 2- (2-^on7x^;>) zn^- 
/K 2- (4-70P7x=/V) ^^-/K 2- (2, 4, 5-^nn7x^;V) 
^tVK 2- (2, 3, 6-7no7x^W) 3- (3-i7nn^^^ 

10 /P) 7°ntVK 3- (4-^pd7x=;V) tVK 3- (2, 4, 5-hU 
7PP7x^;l/) T'ntVK 3- (2, 3, 6-MJ^nn7x^) 7°n t> s 
4- (2-^nn7x=/P) 4- ( 3 - 9 o n ~7 !7*^vK 4- 

(4-^pp7x^) 4- (2, 3, 6-MJ^nn7x^;l/) 7^ 

A\ 4- (2, 4, 5-fP^nn7x=/V) 1- (3-^nn7x = 

15 A) ^<7VK 1— (4-^nn7x^) ^9VK 2- (4-^nn7x=/V) 
r/nfcVK 2- (2-^nP7x^) t°/W*5 1 - (4-^an7x- 
/V) ^^/V-CfeSo 

(DtfUn, ^—A-^^vk 4-^n^7a^/!^5vK 2, 4-^ 

20 n^^rc^/^^/K 2, 4, 6-MJ7n^7x^f;K 2, 3, 4, 5 
— h^^d^e^ai^^^^/K 2, 3, 4, 5, 6 -^^^n^^^^A-^ 
3vK 2— (4 -^n^^^— A) ^^/K 3- (4-7n : 67x-;l/) :/n fc° 
3- (3-^n^-T^^/l') ^"PfcVK 4- (4-70^7x^/1/) 7^VK 
1- (4-7n^7x=/V) ^5vK 2- (2-7n^7x=:/V) r/n fcVl^ £ 
25 t^2- (4-7 ? o ; t7x=/l/) yntWTfeSo 

7x=/vS©/>/ c e< £ ^ i o<DtK^^ 1 ~ 1 2 0^lJ|^l:lrt57/^/K' 
t^ttfe^5 7x-/l/T/l/^;l/OMfix 2-^f/V7x=/Mf/K 3-^^ 
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/>7x =-;V^ 5vk 4—7? ^-?vy =-;v^ ^vK 4 - Kfv'/l'^ ^ 5vK 
3, 5 -v^^/l-T^^l^^vK 2- (4-^f ;V7x=;U) at^vK 2- ( 

3 -*^JV7 x-^jV) =c ?-;V, 2- (2, 5^f;V7x^) 2- ( 

4 —^^-jVy^^jV) oi^K 2— (3-xf;l/7x-;V) ^^/K 1— (4 — 
5 ^f^7x^;V) ^^/K 1- (3 -*^;V7 a^z=.;V) ^^/K 1- (2—^^ 

;Vy^=.jV) rc^-zK 2— (4-^^7x^) :/nfcVK 2— (2-^^vU 
^^—/V) 7°ntVK 2— {A—^3-jV7^=-/V) 7°DtVK 2- (2-^^vP 

^ntVK 2- (2, 3 - ^f;V7x^/V) t°/K 2- (2, 
5-^f/l/7x=;V) ^nfcVK 2- (3, 5-^f;V7x=;l/) t"cz fcT/K 
10 2- (2, 4-^f;l/7x=^) 7°ntVK 2- (3, 4 -i?*^/Vy ^—/U 
) r/ntf/K 2- (2, 7*^/K (4- (1-^/1^ 

^/V) ^^/K 2- (4- (1, l-i^^vWn^vV) 7x=;P) rn 

^vK 2- (4- 7znz=./V-) y°n t°/V*5j;U«2 - (3- ( 

15 ^mmT-om^ i~i2t-fe!), UT/>/£ < £ h i o<D7kiif #s:7 ^-e«i* 

3- (MJ7;vtn^f;» 2- (4-M;7/^n^f;V7 

s^aO oi^k 2— (4 — J ^-y )Virxi-zf^-;Vy =c=^)V) m^vK 2— (4 — 
h U f*7;l/to^^i//l/7x^/V) rc^A\ 2— (4 -^/^^fr ^/l^nsj- 

20 ^f;U7x^) 3i ^/K > 1- (3 - h V 7;^p^f;i/7x^) ^^/K 
l- (4- hV y?v3rn*=f-jvy^=. ju) =c*3-/v^ i- {a— ; y~y >varuy*=5- 
^7x^/1') ^^-/K 1— (4— h y T f ^7/V^-a^^r>'/V7ai^/V) oi^/K 
1- (4 -^/^^fr^/l^n^^/l^^^/k) 3i^/K 2- (4—;~ry/v 
tn7"f^7x=;v) :/t=i fcVK l-^A—l- (4 - J y~y >v$-xi~f*f-;vy 

25 ^^A-) ^^/K 2— (A—WT-frysVjrv^SrZ/sVy^—jV) ^ntVK 1 
— 7* s f"A^ — 1 — (4 — h V "floy^ir a^^^7x=/l') ^^/K 2 — (4 — 
^r^^^yP^-n^-^^/VT'^— A) yv^sV-te^XJ-l—t^A — 1- (4 — 
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$<mm7-<D%ttf 1 — 12 V) % ^LTlo©-CH 2 -^-CH=CH-"C 

5 *3j;t^l- (2- 7i=;V) Ji^/i^&s,, 

— ^ b^i/7x=;V^f;K 3 — ^ V**/*? ^=.;V**^;v^ A—^Y^^y7^=. 
/M^vK 2- (4-;* =z^/V') Ji^/K 3- (4 — * Y^-^yzz^v 

10 ) ^nfcVK 3- (2-* Y*i/7^=-sV) fcf/K 3- (3, 

S^a-AO ^ntVK 11- (4-^ Y*ci/7^~;v) V^is/u, l - (4 

Y*x/7^^;V) cn^/K 2- (3- h*ls*^/V) 7=^=.^) 
*5<tt>*3- (2-y^-x^7/^n^-fe^/P^-^iy7ai— ;V) K°j]sT*h& 0 

#<^fj^<£>»si~i 2-e&«9 > io©-ch 2 -as$^ ar^^i/yet^ 

20 2T*fe^ lo©-CH 2 -^x^l/yfl^Iib 

*K ^vxho io©-ch 2 -^-o-T*fi#m;tb;ft/r&J^T/i^A&:7 

:x~/l^<£g^S£ tTtt57x= ATA^r/KDM^ 2 — (4-7^7^iX 
;7^^V) ai^/K 2- (4-7^7dri/7ai^P) 7°ntVK 2- (2 -:7cn 
;2ci/-7^=.;V) 7°ntVK 4-tf7ai=i;7^^/K 3-br7rc-iJ/^^/v s 
25 4-\f7^=. y/V^^/K 4-f^^=y/^n t°/K 2- ( 2 - fc*:7rn~ y /V- 
) 7 B nfcVP*5j;D?2- (4 - If^- y yu) 7"ti^ffe5 0 
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3VW>09M\ 3- (2, 5--^f>^v—3, 4, 6 - b V * ^7x^/1/) ^* 
utVK 3 - ^ □ n - 2 - ^ f ;W7x^;V^ 4-^na-2-^f/U7x 
—/I^^vK 5-^oo-2-^f^7x=;^f;K 6-^nn-2-^f;v 

f/l/7x=;V^f;K 2, 3 - ^7 n o - 4 - ^ f /P7x^^ f ;K 2, 5- 

2, 3, 5- hV ^nn-4-^f^7s=/Mf^ 2, 3, 5, 6 
-7b7^np-4-^f;I / 7 I - W ^ (2, 3, 4> 6 —<? nn 
-5-^f;V7x^) ^^/K 2, 3, 4, 5-7F7^on-6-^f/>7 
rc=/V^^/K 4— ^nn-3, 5-^f^7x^;Mf;U > 2-^np-3 
, 5-^^7x^/1/^^ 2, 4-^PB-3, 5 - ^Wxs /!✓ 
^^/K 2, 6-^DP-3, 5-^^/V7rc=/V^^^ 2> 4, 6-h 
y^nn-3, 5— ^^/^^—/K^^vi^ 3-70^-2-^^71^ 
^fvK 4-7'o ; e-2-^f-;t/7x=/Mf;K 5-7n^- 2-^f;l/7x 
=-J\s* 6 - T'n^e - 2 - ^ f /I/7x=/^f /K 3 -70^-4-^^1/ 

2, 3 -S?^P*-4-^f/l/7x= /l^^vK 2, 3, 5- 
hJJ7p ; e-4-^f;V7x=:/^f;K 2, 3, 5, 6-7f77n^-4- 
7<^/V7^^/V^^/V*5j:tJ«l 1 - (3-^PP-4-^f^7x=;V) 17^ 

2 - - o - * fz. te- C H = C H - tftii h *L5 7 * -/l-T/l^/KaM tt, 
3-7x7^^nlf;K l-7x=;vf=/K 2-7x-;Hfx/K 3-7i 
2 -7p^^;K 4 -7rc— 4 — <i/^=/V*5j;t^l 3-7^^/V- 
12 - h V7 S ±-/\'X*$>Z> 0 
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<DMt£, 4-7;Vtn7x^Hf=/K 2, 3-i?7;Vtn7i=;Hf^K 2 
, 3, 4, 5, 6 — <^^7/V^-n^ain/Hf=/u^3 <fctM — t^jvyoL—jV}? 

Zfn t°/K 3 , 3 , 3 - hV zrjVUm fcVK ^drf-^/V^n^n fc° 
/K 2 - ^ ^tvfxi tVK 2 , 4 , 9vW<^9VK hVy*# 7 >VJrv 

— 1, 1, 2, 2— 7 1 h7 fc Kn^^vK V^n^V^/K ^P*^=3rv7K 

^ac^/l^^VK ^rc^Urc^/l^ 7i-;^f 

7x^/k7ntVK 4-xf;i/7x=;Hf;u N 3-xf /V7i-/Pxf/K 4 

- (1, 1 — ^^TWE^Tl") ^m^/Ixcn^V^ 4-tf=/1^7rc=/P^^/K 1 

R 1 (omKm-^V^m, ^?VK 3, 3, 3-hy7/^n7ntVK 2- 
^/K/n fcVK 2, 4, 4- h !M ^vw^^/K fyf*7/^o-i, l 
, 2, 2-fb7t Kn^7f;K v^n^iX^vK n^^r^/V*5«ttJ«73i 
=^fc5„ R 1 ©*fc&£UV^tt:7:n~/Kj3j:t*3, 3, 3-MJ7^to 

«: (1) mSsttSR 2 *3<t^R 3 tt, aiLtl-8®^I^tt57/W 
df/K 7x=/>tfctt'/'^ n^^^fcs, 7;V^©^{1, ^^-/K 

^^->-/K 2-^^/V^O^/K ^y*?vK 2—*3-;\^**s/U > ^^vK 2 
- ^ ^7^*5 «fc TJ5 2 - m 5VV^ 3r WVf fo 5 „ b T ft h 03: b V ^ T A- 
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5$; (i) tfcit^Aft mmm^Mir^m^m^m, ^l<«!) 

10 MgBrStt, ?feoJ;5K:UT^A-rSi2:*s-e#5. *1\ *^y/vS, 

r^y u-h<DT~*>m&m%m\£isxmm-rz>^b&Bim 

AP7/^/V7x=/Hr7^;^©lMtt51^^ LT, 
Sfr^S^/kfi-n* (Atom transfer radical polymerization) ?£/$$£n fetl/TV^So 
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1) T?^StbS^^T?fcS 0 



^ (1-1) fc^T, R\ R 2 *5j;t)«R 3 «^: (1) m*5tt5itLfcCDfB*^ 
l^-^#*^^Tb, A l tt5£ (2-1) *e^$tLS3£t?a>5 0 



j£ (2-1) ^*3ft5Xfi N CI, Br % I J&if^Nn^VCfeS,, M&&Wl5 
i?#/l'm&<Dfflte&bVTl^ C 1 *5.fcT*B r LV\, Z 1 |il~3© 

, 1, 1-cc^l/^ 1, 3- hy cc^/V^^-l^^ l-7<^-l 




R 1 1 Si(R 2 )(R 3 )-A 1 



(1-1) 




(2-1) 
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fe^fctt^ffc-CfcSo R 6 « 1 ~ 3 ©^^^tt5T^^T'fc5 0 R 6 

R 6 tt^^/U-CfcSo R 6 OfflSfeSr^i-att, 0, 1, 2 0^ 

#*bv\, -<yfyi^5R« z 1 *5*t)?z 2 ©JSr-a-teg^ 

^iaot^^5»^5 0 =e§oT, 5£ (2) msz 2 ©#£LVvfc| 
fi N Z 3 -C 2 H 4 T?^$tb5a£-CS>5o 
IP*>, 5£ (2-1) ©#*LVv£iM5*; (2-1-1) TfeSo 



5£ (2-1-1) cfcoz 3 H\ ¥^*fc^l~8©^jm^Sr^-r5T/V^V 

*.e>*lTfc.fcV\, BPt), ^ (2-1) *©Z 2 ©»*UV>Mf±, -C 2 H 4 
-C 3 H 6 - N -OC 2 H 4 - % -OC 3 H 6 - N -CH 2 OC 2 H 4 -C 




X 



(2-1-1) 
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H 2 OC 3 H 6 -C 2 H 4 OC 2 H 4 -&£ZF-C 2 H 4 OC 3 H 6 -T'fc 

5o b^u^^^, z 2 os^a«^nb{3iP5S$^v\ (2-1-1) 

ic^T, Z 3 ^<Z)|B-^i« (2-1) ^^^IB-^-^lRl-^^^rb, 

if l/m^<D Z 1 jo £ U?R 6 <£^{£gte5£ ( 2 - 1 ) § r *L £> (D^^iLU t 

5 iw— -e&^o 

^ (Photo Initiator-transfer agent- terminator) Jtni£# s £R &>tbTV^§ 0 ^1 

10 $tu M^fcm^lS*M^J;t>*±i^tg^-t-S^i:f*J;<^ife^Tv>6o -oft 
£jft;& Z^t & Bflg-Cfc »K &&^§7 LTjfcfi 

-2) t?^StbS^«J-CS>S 0 



20 




,Si(R 2 )(R 3 )-A 2 
^Si(R 2 )(R 3 )-A 2 

) 

_-Si(R 2 )(R 3 )-A 2 



(1-2) 



S: (1-2) }J1*5V>T> R\ R 2 *5«tt>*R 3 «^ (1) fc$ot?Z)Z-frlh(Dm-&t 
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m-<DMM^U A 2 te5£ (2-2) ^$tu53£"C&5 0 




Z 1 — : 



S— C— N 



S 



(2-2) 



5£ (2-2) Kl&ttSZ 1 , Z 2 % R 6 SSitfatt, 5£ (2-1) Jc*3»t5^tb 

2-1) ^*5ttS*^^PI^3eas§^S 0 R 4 &£XfiR 5 ttlftlCUT. 

1~1 2©#*JR-?«r^5T^ ! */K 5-1 OtDfit&m&tt-l'ZffvTA' 
=af-/H£fcte6~l 0 O^il^-SfttS 7 y -;K^S 0 tK^^OR 4 ^fcfi 
R 5 *?vK ^ntX ^y^ntVK >^/K >f y/f/K 

^V^vK 2-p?^vK/?vK -^^^-/K 2-^^/^^/K ^^/K 2- 
p^/W^S/VK 2— p^/Wv/^vK 2 — .a^yw^S/vK f^V 

t> 5 — T? $> o T «t v \ 

5fc (2-2) }£4ott5Z 2 ^ (2-1) *C:fctt5#-a^raiK:Z 3 -C 2 



WO 2004/026883 



54 



• 



PCT/JP2003/011856 



h 4 t^$ti5i;tf*)Sri^*u>o flP*>* S: (2-2) ©#*lv^jw:5*; 

(2-2-1) T?fc5 0 



5 5£ (2-2-1) m*5V^T, Z 3 tt^S (2-1-1) fc*Stt5Z 3 £ 

^tt> Z 3 ^©IB-^f^ (2-2) td*5»tS|B#fc|3|-03R!*Sr3ru ^tt 
^yt'yf^z 1 *3it>'R 6 ©tt^Utt, 5* (2-2) K&Hfzm&jtUk 

^feiLt, j^N^Sj^i^/l^-g^ (Atom transfer radical polymerizatio 
n method) i&Sfcl&jh/rvSo £ ©^fe"CfflV^ J18!#^©S&8 

-^^■srti-efeSo Mill y^A, ^^^.u^^t^-xm^Eb ^<d>t4 




( 2-2-1 ) 



WO 2004/026883 




PCT/JP2003/011856 



5 M(«§f5-^St^5„ tot, fil^tM^ttS^t^^t 

15 W-rS^/V-fe^^^-drif^fl^^-t-^- kb-ZjmX&Z 0 tot, a-^c*# 
3) T'^^tLS^^I-efeSo 



20 



R 1 r1 ^sk^xr^-a 3 

R 1 ^ Q! <5aST /Si(R 2 )(R 3 )-A 3 



^ Si T^Si — o 
O °\ k 0 -Si(R^)(R 3 )-A 

\ >? n / (1 " 3) 

Si— I hO-Si 



R 1 



* (1-3) r', R a *5j;WR a H;S; (l) te*3(t5rjvfe©E* 
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tlH— ©atWcSrJfiTU A 3 te5£ (2-3) -e^^tl5ST*fe6 t 



O R 7 



-^-O-C— C— X 1 ( 2-3 ) 

R 8 



r 7 «7K^, i ~ 2 o ©^^tr^r-rs tvi^/k 6 ~ 2 o <ommw&&tc* 

0* Lv>M»tK^> i ~ 2 o <omm]$=httlrz>T>v*;v^ &m<Dykm& i~i 

t i~i 4©^tH^tt57;^i/ySt-cM§^ ^bT^fx^tf) 
-^l+^^M^^S 7 ~ 2 0ffe57x^/V7/^/K"fc5„ R 7 <£><£9£?3; 

15 R 8 1 ~ 2 0 ©^M^-Sr^-r 5 6 ~ 2 0 O^iJS^^ttST P 

— /V*fctt 7 ~ 2 0 OifI^lrft57y — 7l^7VI^/l^e&<5 0 R 8 b 
V v0fr|te 1-20 ©J^fffM^^ST/l^/K -ftlccDTjcm^ 1 ~ 1 4 cD^^^ 
^^ri-^T/^/UTgtm^b^T^ J:V^7al^/K *5iWlccD7K^^ i ~ i 
4<DMmm^-Z#~fZ>T^3r/UT*W:$mz-tbtiX-b £\,^7ai~/vmb 1~14© 

f W7~2 0T^57x^W/I/fl)5 o R 8 © J; ?9 0* LW#!|te 1 ~ 
25 fc$ 0 ^^e>(7)T/V=3rl/^*5j;TJ?T/V<7-^WVfc^^§^©-CH 2 -fi-O 
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£?ftT;ls*cU><DMn, -C 2 H 4 -C 3 H 6 -C 4 H 8 -C 5 
H x o -C 2 H 4 -0-C 3 H 6 -&£tf-C 3 H 6 -O-C3 H 6 -T'fc 
5 5 0 Z 4 ©iOfcSUV^tt, -C 3 H 6 - % -C 4 H 8 -C s H, 0 -*5 
£U?-C 2 H 4 -O-C3 H 6 --efe5 0 

^^<^^^b^©5^, (1-1) *3£THk&to (1-2 

) OAWJO- ^l^i-|B-^?rfflV^^2~*4}e:^-r o 

10 n TWBCO^: (1-1-1) *5±t^ d-2-l) M&lvC, R 1 tfS^/K 2 

Z 3 tf s 3Mir£\ ~CH 2 - N -C 2 H 4 -£fcter*lk©T/V^ 
VI/-*© 1 00- CH 2 c OO-ff^ti btbfc^TfeS^^JT'fe 

<5 0 



15 




(1-1-1 ) 
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R 1 r1 ^SKCHsJs— C 2 H 4 -Z 3 -^y— CH 2 -Q 

^o/^O^" ^ Si (CH 3 ) 2 — C 2 H 4 -Z 3 -^)-CH 2 -Q 
Si — Si — O ^ ^ 



O °\ O 0 ^Si(CH 3 ) 2 -C 2 H 4 -Z 3 -^y-CH 2 -Q 

R ^ (1-2-1) 
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<*1 > 





it ¥ & 


Et 


C 2 H 5 


iBu 


CH2CH(CH3)2 


iOc 


CH 2 CH(CH 3 )CH 2 C(CH3)3 


CP 


V — 


B 


— o 


Ph 


o 


— 




C1 


CH 2 


C2 


C2H4 


C3 




C4 


— C 4 H 8 —- 


CL 


CI 


BR 


Br 


DM 


CH 3 

Si 

1 

CH 3 


Q 


C2H5 5 
\ II 

— c — s 

C 2 H 5 
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<^2 > 



No. 


R 1 


Z 3 


X 


Formula (1-1-1) 


1 


Et 




CL 


(Et-) 7 (CL-C1-Ph-C2-DM-) 3 Si 7 0 12 


2 


iBu 




CL 


(iBu-) 7 (CL-C1 -Ph-C2-DM-) 3 Si 7 0 12 


3 


iOc 




CL 


(iOc-) 7 (CL-C1 -Ph-C2-DM-) 3 Si 7 0 12 


4 


CP 




CL 


(CP-) 7 (CL-C1-Ph-C2-DM-) 3 Si 7 0 12 


5 


B 


— 


CL 


(B-) 7 (CL-C1 -Ph-C2-DM-) 3 Si 7 0 12 


6 


Et 


C1 


CL 


(Et-) 7 (CL-C1-Ph-C3-DM-) 3 Si 7 0 12 


7 


iBu 


C1 


CL 


(iBu-) 7 (CL-C1-Ph-C3-DM-) 3 Si 7 O l2 


8 


iOc 


C1 


CL 


(iOc-) 7 (CL-C1 -Ph-C3-DM-) 3 Si 7 0 12 


9 


CP 


C1 


CL 


(CP-) 7 (CL-C1 -Ph-C3-DM-) 3 Si 7 0 12 


10 


B 


C1 


CL 


(B-) 7 (CL-C1 -Ph-C3-DM-) 3 Si 7 0 12 


11 


Et 


C2 


CL 


(Et-) 7 (CL-C1 -Ph-C4-DM-) 3 Si 7 0 12 


12 


iBu 


C2 


CL 


GBu-) 7 (CL-C1 -Ph-C4-DM-) 3 Si 7 0 12 


13 


iOc 


C2 


CL 


(iOc-) 7 (CL-C1 -Ph-C4-DM-) 3 Si 7 0 12 


14 


CP 


C2 


CL 


(CP-) 7 (CL-C1-Ph-C4-DM-) 3 Si 7 0 12 


15 


B 


C2 


CL 


(B-) 7 (CL-C1-Ph-C4-DM-) 3 Si 7 0 12 


16 


Et 


COO 


CL 


(Et-) 7 (CL-C1-Ph-COO-C2-DM-) 3 Si 7 0 12 


17 


iBu 


COO 


CL 


(iBu-) 7 (CL-C1-Ph-COO-C2-DM-) 3 Si 7 0 12 


18 


iOc 


COO 


CL 


(iOc-) 7 (CL-C1-Ph-COO-C2-DM-) 3 Si 7 0 12 


19 


CP 


COO 


CL 


(CP-) 7 (CL-C1-Ph-COO-C2-DM-) 3 Si 7 0 12 


20 


B 


COO 


CL 


(B-) 7 (CL-C1-Ph-COO-C2-DM-) 3 Si 7 0 12 


21 


Et 


COO-C1 


CL 


(Et-) 7 (CL-C1-Ph-COO-C3-DM-) 3 Si 7 0 12 


22 


iBu 


COO-C1 


CL 


(iBu-) 7 (CL-C1-Ph-COO-C3-DM-) 3 Si 7 0 12 


23 


iOc 


COO-C1 


CL 


(iOc-) 7 (CL-C1-Ph-COO-C3-DM-) 3 Si 7 0 12 


24 


CP 


COO-C1 


CL 


(CP-) 7 (CL-C1-Ph-COO-C3-DM-) 3 Si 7 0 12 


25 


B 


COO-C1 


CL 


(B-) 7 (CL-C1-Ph-COO-C3-DM-) 3 Si 7 0 12 
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PCT/JP2003/011856 



<i&3> 



No. 


R 1 


Z 3 


X 


Formula (1-1-1) 


1 


Et 




BR 


(Et-) 7 (BR-C1-Ph-C2-DM-) 3 Si 7 0 12 


2 


iBu 




BR 


(iBu-) 7 (BR-C1-Ph-C2-DM-) 3 Si 7 0 12 


3 


iOc 




BR 


(iOc-) 7 (BR-C1-Ph-C2-DM-) 3 Si 7 0 12 


4 


CP 




BR 


(CP-) 7 (BR-C1 -Ph-C2-DM-) 3 Si 7 0 12 


5 


B 




BR 


(B-) 7 (BR-C1 -Ph-C2-DM-) 3 Si 7 0 12 


6 


Et 


CI 


BR 


(Et-) 7 (BR-C1-Ph-C3-DM-) 3 Si 7 0 12 


7 


iBu 


C1 


BR 


(iBu-) 7 (BR-C1-Ph-C3-DM-) 3 Si 7 0 12 


8 


iOc 


CI 


BR 


(iOc-) 7 (BR-01-Ph-C3-DM-) 3 Si 7 O 12 


9 


CP 


C1 


BR 


(CP-) 7 (B R-C 1 -Ph-C3-DM-) 3 Si 7 0 12 


10 


B 


C1 


BR 


(B-) 7 (BR-C1 -Ph-C3-DM-) 3 Si 7 0 12 


11 


Et 


C2 


BR 


(Et-) 7 (BR-C1 -Ph-C4-DM-) 3 Si 7 0 12 


12 


iBu 


C2 


BR 


(iBu-) 7 (BR-C1 -Ph-C4-DM-) 3 Si 7 0 12 


13 


iOc 


C2 


BR 


0Oc-) 7 (BR-C1-Ph-C4-DM-) 3 Si 7 O 12 


14 


CP 


C2 


BR 


(CP-) 7 (BR-C1 -Ph-C4-DM-) 3 Si 7 0 12 


15 


B 


C2 


BR 


(B-) 7 (BR-C1 -Ph-C4-DM-) 3 Si 7 0 12 


16 


Et 


COO 


BR 


(Et-) 7 (BR-C1-Ph-COO-C2-DM-) 3 Si 7 0 12 


17 


iBu 


COO 


BR 


(iBu-) 7 (BR-C1-Ph-COO-C2-DM-) 3 Si 7 0 12 


18 


iOc 


COO 


BR 


(i Oc-) 7 (B R-C 1 -Ph-COO-C2-DM-) 3 Si 7 0 , 2 


19 


CP 


COO 


BR 


(CP-) 7 (BR-C1-Ph-COO-C2-DM-) 3 Si 7 0 12 




B 


COO 


BR 


(B-) 7 (BR-C1-Ph-COO-C2-DM-) 3 Si 7 0 12 


21 


Et 


COO-C1 


BR 


(Et-) 7 (BR-C1-Ph-COO-C3-DM-) 3 Si 7 0 12 


22 


iBu 


COO-C1 


BR 


(iBu-) 7 (BR-C1-Ph-COO-C3-DM-) 3 Si 7 0 12 


23 


iOc 


COO-C1 


BR 


(iOc-) 7 (BR-C1-Ph-COO-C3-DM-) 3 Si 7 0 12 


24 


CP 


COO-C1 


BR 


(CP-) 7 (BR-C1-Ph-COO-C3-DM-) 3 Si 7 O l2 


25 


B 


COO-C1 


BR 


(B-) 7 (BR-C1 -Ph-COO-C3-DM-) 3 Si 7 0 12 
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<M4 > 



No. 


R 1 


Z 3 


Formula (1-2-1) 


1 


Et 


! — 


(Et-) 7 (Q-C1 -Ph-C2-DM-) 3 Si 7 0 12 


2 


iBu 


— 


GBu-) 7 (Q-C1 -Ph-C2-DM-) 3 Si 7 0 12 


3 


iOc 


— 


(iOc-) 7 (Q-C1 -Ph-C2-DM-) 3 Si 7 0 12 


4 


CP 


- 


(CP-) 7 (Q-C1 -Ph-C2-DM-) 3 Si 7 0 12 


5 


B 


— 


(B-) 7 (Q-C1 -Ph-C2-DM-) 3 Si 7 0 12 


6 


Et 


C1 


(Et-) 7 (Q-C1-Ph-C3-DM-) 3 Si 7 0 12 


7 


iBu 


C1 


(iBu-) 7 (Q-C1-Ph-C3-DM-) 3 Si 7 0 12 


8 


iOc 


C1 


(iOc-) 7 (Q-C1-Ph-C3-DM-) 3 Si 7 0 12 


9 


CP 


C1 


(CP-) 7 (Q-C1 -Ph-C3-DM-) 3 Si 7 0 12 


10 


B 


C1 


(B-) 7 (Q-C1-Ph-C3-DM-) 3 Si 7 O l2 


11 


Et 


C2 


(Et-) 7 (Q-C1 -Ph-C4-DM-) 3 Si 7 0 12 


12 


iBu 


C2 


(iBu-) 7 (Q-C1-Ph-C4-DM-) 3 Si 7 0 12 


13 


iOc 


C2 


(iOc-) 7 (Q-C1-Ph-C4-DM-) 3 Si 7 0 12 


14 


CP 


C2 


(CP-) 7 (Q-C1-Ph-C4-DM-) 3 Si 7 0 12 


15 


B 


C2 


(B-) 7 (Q-C1 -Ph-C4-DM-) 3 Si 7 0 12 


16 


Et 


COO 


(Et-) 7 (Q-C1-Ph-COO-C2-DM-) 3 Si 7 0 12 


17 


iBu 


COO 


(iBu-) 7 (Q-C1-Ph-COO-C2-DM-) 3 Si 7 0 12 


18 


iOc 


COO 


(iOc-) 7 (Q-C1-Ph-COO-C2-DM-) 3 Si 7 0 12 


19 


CP 


COO 


(CP-) 7 (Q-C1-Ph-COO-C2-DM-) 3 Si 7 0 12 


20 


B 


COO 


(B-) 7 (Q-C1-Ph-COO-C2-DM-) 3 Si 7 0 12 


21 


Et 


COO-C1 


(Et-) 7 (Q-C1-Ph-COO-C3-DM-) 3 Si 7 0 12 


22 


iBu 


COO-C1 


(iBu-) 7 (Q-C1-Ph-COO-C3-DM-) 3 Si 7 0 12 


23 


iOc 


COO-C1 


(iOc-) 7 (Q-C1-Ph-COO-C3-DM-) 3 Si 7 O l2 


24 


CP 


COO-C1 


(CP-) 7 (Q-C1-Ph-COO-C3-DM-) 3 Si 7 0 12 


25 


B 


COO-C1 


(B-) 7 (Q-C1-Ph-COO-C3-DM-) 3 Si 7 O l2 
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ISOR 1 ^3, 3, 3 - hV 7;>to^B tVK MJf^7;^n-l, 1, 2 

imw<r>*r4mtt&m<ooib s (1-3) cD^i©-^^, * 

5{^-rt5-^SrMv>T^6~^l 3^-r o £jh,fc©0!IHU TfEOit (1-3- 
1) fcjo^T, R 1 1 ^s^^/k 2-*°7-/vzfu tVK 2, 4, 
10 ^^/K v^n^V^/K ->^n^df-v-/K 3, 3, 3-M> 7;V%-w7n fcf/l^ 
fctt:7^/W?fct>> Z 4 *>S- (CH 2 ) 3 - % - (CH 2 ) 4 - (CH 2 
) 5 -*fcte-C 2 H 4 -0-C 3 H 8 -T'feS#^(7)M-rfeSo Ztllb<DWfe, 

^m(D^r^m^m<Dm^^mx-h^o ^tt, r 1 1 ^3, 3, 3-hy ^ 




( 1-3-1 ) 
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<^5 > 



15 


it & 


Me 


CH 3 


Et 


C2H5 


IBu 


CH2CH(CH3)2 


lOc 


CH 2 CH(CH3)CH 2 C(CH3)3 


CPe 


— 


CHe 




Ph 




TFPr 


CH2CH2CF3 


DM 


CH 3 

Si 

1 

CH 3 


C3 


C$Hq 


C4 


C 4 H 6 


C5 


C s Hi 0 


C20C3 


C 2 H 4 -0— C 3 H 6 


CL 


CI 


BR 


Br 
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<^6 > 



No. 


R 11 


Z 4 


R 7 


R B 


X 1 


Formula (1-3-1) 


1 


Et 


C3 


H 


Me 


CL 


(Et-) 7 (CL-CHMe-OCO-C3-DM-) 3 Si 7 0 12 


2 


IBu 


C3 


H 


Me 


CL 


(IBu-) 7 (CL-CHMe-OCO-C3-DM-) 3 Si 7 0 12 


3 


IOc 


C3 


H 


Me 


CL 


(IOc-) 7 (CL-CHMe-OCO-C3-DM-) 3 Si 7 0 12 


4 


CPe 


C3 


H 


Me 


CL 


(CPe-) 7 (CL-CHMe-OCO-C3-DM-) 3 Si 7 0 12 


5 


CHe 


C3 


H 


Me 


CL 


(CHe-) 7 (CL-CHMe-OCO-C3-DM-) 3 Si 7 0 12 


6 


Ph 


C3 


H 


Me 


CL 


(Ph-) 7 (CL-CHMe-OCO-C3-DM-) 3 Si 7 0 12 


7 


TFPr 


C3 


H 


Me 


CL 


(TFPr-) 7 (CL-CHMe-O0O-C3-DM-) 3 Si 7 O 12 


8 


Et 


C4 


H 


Me 


CL 


(Et-) 7 (CL-CHMe-OCO-C4-DM-) 3 Si 7 0 12 


9 


IBu 


C4 


H 


Me 


CL 


(IBu-) 7 (CL-CHMe-OCO-C4-DM-) 3 Si 7 0 12 


10 


IOc 


C4 


H 


Me 


CL 


(IOc-) 7 (CL-CHMe-OCO-C4-DM-) 3 Si 7 0 12 


11 


CPe 


C4 


H 


Me 


CL 


(CPe-) 7 (CL-CHMe-OCO-C4-DM-) 3 Si 7 0 12 


12 


CHe 


C4 


H 


Me 


CL 


(CHe-) 7 (CL-CHMe-OCO-C4-DM-) 3 Si 7 0 12 


13 


Ph 


C4 


H 


Me 


CL 


(Ph-) 7 (CL-CHMe-OCO-C4-DM-) 3 Si 7 0 12 


14 


TFPr 


C4 


H 


Me 


CL 


(TFPr-) 7 (CL-CHMe-OCO-C4-DM-) 3 Si 7 0 12 


15 


Et 


C5 


H 


Me 


CL 


(Et-) 7 (CL-CHMe-OCO-C5-DM-) 3 Si 7 0 12 


16 


IBu 


C5 


H 


Me 


CL 


(IBu-) 7 (CL-CHMe-OCO-C5-DM-) 3 Si 7 0 12 


17 


IOc 


C5 


H 


Me 


CL 


(IOc-) 7 (CL-CHMe-OCO-C5-DM-) 3 Si 7 0 12 


18 


CPe 


C5 


H 


Me 


CL 


(CPe-) 7 (CL-CHMe-OCO-C5-DM-) 3 Si 7 0 12 


19 


CHe 


C5 


H 


Me 


CL 


(CHe-) 7 (CL-CHMe-OCO-C5-DM-) 3 Si 7 0 12 


20 


Ph 


C5 


H 


Me 


CL 


(Ph-) 7 (CL-CHMe-OCO-C5-DM-) 3 Si 7 0 12 


21 


TFPr 


C5 


H 


Me 


CL 


(TFPr-) 7 (CL-CHMe-OCO-C5-DM-) 3 Si 7 0 12 



WO 2004/026883 




PCT/JP2003/011856 



<m7> 



No. 


R 11 


Z 4 


R 7 


R 8 


X 1 


Formula (1-3-1) 


22 


Et 


C20C3 


H 


Me 


CL 


(Elr-) 7 (CL-CHMe-OCO-C20C3-DM-) 3 Si 7 0 12 


23 


IBu 


C20C3 


H 


Me 


CL 


(IBu-) 7 (CL-CHMe-OCO-C20C3-DM-) 3 Si 7 0 12 


24 


IOc 


C20C3 


H 


Me 


CL 


(IOc-) 7 (CL-CHMe-OCO-C20C3-DM-) 3 Si 7 0 12 


25 


CPe 


C20C3 


H 


Me 


CL 


(CPe-) 7 (CL-CHMe-OCO-C20C3-DM-) 3 Si 7 0 12 


26 


CHe 


C20C3 


H 


Me 


CL 


(CHe-) 7 (CL-CHMe-OCO-C20C3-DM-) 3 Si 7 0, 2 


27 


Ph 


C20C3 


H 


Me 


CL 


(Ph-) 7 (CL-CHMe-OCO-C20C3-DM-) 3 Si 7 0 12 j 


28 


TFPr 


C20C3 


H 


Me 


CL 


(TFPr-) 7 (CL-CHMe-OCO-C20C3-DM-) 3 Si 7 0, 2 


29 


Et 


C3 


Me 


Me 


CL 


(Et-) 7 (CL-CMe 2 -OCO-C3-DM-) 3 Si 7 0 12 


30 


IBu 


C3 


Me 


Me 


CL 


(IBu-) 7 (CL-CMe 2 -OCO-C3-DM-) 3 Si 7 0 12 


31 


IOc 


C3 


Me 


Me 


CL 


(IOc-) 7 (CL-CMe 2 -OCO-C3-DM-) 3 Si 7 0 12 


32 


CP© 


C3 


Me 


Me 


CL 


(CPe-) 7 (CL-CMe 2 -OCO-C3-DM-) 3 Si 7 0 12 


33 


CHe 


C3 


Me 


Me 


CL 


(CHe-) 7 (CL-CMe 2 -OCO-C3-DM-) 3 Si 7 0 12 


34 


Ph 


C3 


Me 


Me 


CL 


(Ph-) 7 (CL-CMe 2 -OCO-C3-DM-) 3 Si 7 0 12 


35 


TFPr 


C3 


Me 


Me 


CL 


(TFPr-) 7 (CL-CMe 2 -OCO-C3-DM-) 3 Si 7 0 12 


36 


Et 


C4 


Me 


Me 


CL 


(Et-) 7 (CL-CMe 2 -OCO-C4-DM-) 3 Si 7 0 12 


37 


IBu 


C4 


Me 


Me 


CL 


(IBu-) 7 (CL-CMe 2 -OCO-C4-DM-) 3 Si 7 0 12 


38 


IOc 


C4 


Me 


Me 


CL 


(IOc-) 7 (CL-CMe 2 -OCO-C4-DM-) 3 Si 7 0 12 


39 


CPe 


C4 


Me 


Me 


CL 


(CPe-) 7 (CL-CMe 2 -OCO-C4-DM-) 3 Si 7 0 12 


40 


CHe 


C4 


Me 


Me 


CL 


(CHe-) 7 (CL-CMe 2 -OCO-C4-DM-) 3 Si 7 0 12 


41 


Ph 


C4 


Me 


Me 


CL 


(Ph-) 7 (CL-CMe 2 -OCO-C4-DM-) 3 Si 7 0 12 


42 


TFPr 


C4 


Me 


Me 


CL 


(TFPr-) 7 (CL-CMe 2 -OCO-C4-DM-) 3 Si 7 0 12 
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<^8 > 



No. 


R 11 


Z 4 


R 7 


R 8 


X 1 


Formula (1-3-1) 


43 


Et 


C5 


Me 


Me 


CL 


(Et-) 7 (CL-CMe 2 -OCO-C5-DM-) 3 Si 7 0 12 


44 


IBu 


C5 


Me 


Me 


CL 


(IBu-) 7 (CL-CMe 2 -OCO-C5-DM-) 3 Si 7 0 12 


45 


IOc 


C5 


Me 


Me 


CL 


(IOc-) 7 (CL-CMe 2 -OCO-C5-DM-) 3 Si 7 0 12 


46 


CPe 


C5 


Me 


Me 


CL 


(CPe-) 7 (CL-CMe 2 -0C0-C5-DM-) 3 Si 7 0 12 


47 


CHe 


C5 


Me 


Me 


CL 


(CHe-) 7 (CL-CMe 2 -0C0-C5-DM-) 3 Si 7 0 12 


48 


Ph 


C5 


Me 


Me 


CL 


(Ph-) 7 (CL-CMe 2 -OCO-C5-rDM-) 3 Si 7 0 12 


49 


TFPr 


C5 


Me 


Me 


CL 


(TFPr-) 7 (CL-CMe 2 -OCO-C5-DM-) 3 Si 7 0 12 


50 


Et 


C20C3 


Me 


Me 


CL 


(Et-) 7 (CL-CMe 2 -0C0-C20C3-DM-) 3 Si 7 O 12 


51 


IBu 


C20C3 


Me 


Me 


CL 


(IBu-) 7 (CL-CMe 2 -OCO-C20C3-DM-) 3 Si 7 0 12 


52 


IOc 


C20C3 


Me 


Me 


CL 


(I0c-) 7 (CL-CMe 2 -0C0-C20C3-DM-) 3 Si 7 0 12 


53 


CPe 


C20C3 


Me 


Me 


CL 


(CPe-) 7 (CL-CMe 2 -OCO-C20C3-DM-) 3 Si 7 0 12 


54 


CHe 


C20C3 


Me 


Me 


CL 


(CHe-) 7 (CL-CMe 2 -OCO-C20C3-DM-) 3 Si 7 0 12 


55 


Ph 


C20C3 


Me 


Me 


CL 


(Ph-) 7 (CL-CMe 2 -0C0-C20C3-DM-) 3 Si 7 O 12 


56 


TFPr 


C20C3 


Me 


Me 


CL 


(TFPr-) 7 (CL-CMe 2 -OCO-C20C3-DM-) 3 Si 7 0 12 


57 


Et 


C3 


Et 


Et 


CL 


(Et-) 7 (CL-CEt 2 -0C0-C3-DM-) 3 Si 7 0 12 


58 


IBu 


C3 


Et 


Et 


CL 


(IBu-) 7 (CL-CEt 2 -OCO-C3-DM-) 3 Si 7 0 12 


59 


IOc 


C3 


Et 


Et 


CL 


(IOc^jCCL-CEtjj-OCO-CS-DM-^SiTO^ 


60 


CPe 


C3 


Et 


Et 


CL 


(CPe-) 7 (CL-CEt 2 -OCO-C3-DM-) 3 Si 7 0 12 


61 


CHe 


C3 


Et 


Et 


CL 


(CHe-) 7 (CL-CEt2-OCO-C3-DM-) 3 Si 7 0 12 


62 


Ph 


C3 


Et 


Et 


CL 


(Ph-) 7 (CL-CEt 2 -OCO-C3-DM-) 3 Si 7 0 12 


63 


TFPr 


C3 


Et 


Et 


CL 


(TFPr-) 7 (CL-CEt2-OCO-C3-DM-) 3 Si 7 0 12 
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No. 


R 11 


Z 4 


R 7 


R 8 


X 1 


Formula (1-3-1) 


64 


Et 


C4 


Et 


Et 


CL 


(Et-) 7 (CL-CEt 2 -OCO-C4-DM-) 3 Si 7 0 12 


65 


IBu 


C4 


Et 


Et 


CL 


(IBu-) 7 (CL-CEt2-OCO-C4-DM-) 3 Si 7 0 12 


66 


IOc 


C4 


Et 


Et 


CL 


(IOc-) 7 (CL-CEt2-OCO-C4-DM-) 3 Si 7 0 12 


67 


CPe 


C4 


Et 


Et 


CL 


(CPe-) 7 (CL-CEt 2 -OCO-C4-DM-) 3 Si 7 0 12 


68 


CHe 


C4 


Et 


Et 


CL 


(CHe-) 7 (CL-CEt 2 -OCO-C4-DM-) 3 Si 7 0 12 


69 


Ph 


G4 


Et 


Et 


CL 


(Ph-) 7 (CL-CEt 2 -OCO-C4-DM-) 3 Si 7 0 12 


70 


TFPr 


C4 


Et 


Et 


CL 


(TFPr-) 7 (CL-CEt 2 -OCO-C4-DM-) 3 Si 7 0 12 


71 


Et 


C5 


Et 


Et 


CL 


(El^) 7 (CL-CEt 2 -OCO-C5-DM-) 3 Si 7 0 12 


72 


IBu 


C5 


Et 


Et 


CL 


(IBu-) 7 (CL-CEt 2 -OCO-C5-DM-) 3 Si 7 0 12 


73 


IOc 


C5 


Et 


Et 


CL 


(IOc-) 7 (CL-CEt 2 -OCO-C5-DM-) 3 Si 7 0 12 


74 


CPe 


C5 


Et 


Et 


CL 


(CPe-) 7 (CL-CEt 2 -OCO-C5-DM-) 3 Si 7 0 12 


75 


CHe 


C5 


Et 


Et 


CL 


(CHe-) 7 (CL-CEt 2 -OCO-C5-DM-) 3 Si 7 0 12 


76 


Ph 


C5 


Et 


Et 


CL 


(Ph-) 7 (CL-CEt2-OCO-C5-DM-) 3 Si 7 0 12 


77 


TFPr 


C5 


Et 


Et 


CL 


(TFPr-) 7 (CL-CEt 2 -OCO-C5-DM-) 3 Si 7 0 12 


78 


Et 


C20C3 


Et 


Et 


CL 


(Et-) 7 (CL-CEt 2 -0CO-C2O03-DM-) 3 Si 7 0 12 


79 


IBu 


C20C3 


Et 


Et 


CL 


(IBu-) 7 (CL-CEt2-OCO-C20C3-DM-) 3 Si 7 0 12 


80 


IOc 


C20C3 


Et 


Et 


CL 


(I0c-) 7 (CL-CEt 2 -OCO-C20C3-DM-) 3 Si 7 O 12 


81 


CPe 


C20C3 


Et 


Et 


CL 


(CPe-) 7 (CL-CEt2-OCO-C20C3-DM-) 3 Si 7 0 12 


82 


CHe 


C20C3 


Et 


Et 


CL 


(CHe-) 7 (CL-CEt 2 -OCO-C20C3-DM-) 3 Si 7 0 12 


83 


Ph 


C20C3 


Et 


Et 


CL 


(Ph-) 7 (CL-CEt 2 -OCO-C20C3-DM-) 3 Si 7 0 12 


84 


TFPr 


C20C3 


Et 


Et 


CL 


(TFPr-) 7 (0L-CEt 2 -OCO-C2OC3-DM-) 3 Si 7 O 12 
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No. 


R 11 


Z 4 


R 7 


R 8 


X 1 


Formula (1-3-1) 


85 


Et 


C3 


H 


Me 


BR 


(Et-) 7 (BR-CHMe-OCO-C3-DM-) 3 Si 7 0 12 


86 


IBu 


C3 


H 


Me 


BR 


(IBu-) 7 (BRCL-CHMe-0C0-C3-DM-) 3 Si 7 0 12 


87 


IOc 


C3 


H 


Me 


BR 


(IOc-) 7 (BR-CHMe-OCO-C3-DM-) 3 Si 7 0 12 


88 


CPe 


C3 


H 


Me 


BR 


(CPe-) 7 (BR-CHMe-OCO-03-DM-) 3 Si 7 O 12 


89 


CHe 


C3 


H 


Me 


BR 


(CHe-) 7 (BR-CHMe-OCO-C3-DM-) 3 Si 7 0 12 


90 


Ph 


C3 


H 


Me 


BR 


(Ph-) 7 (BR-CHMe-OCO-C3-DM-) 3 Si 7 0 12 


91 


TFPr 


C3 


H 


Me 


BR 


(TFPr-) 7 (BR-CHMe-OCO-C3-DM-) 3 Si 7 0 12 


92 


Et 


C4 


H 


Me 


BR 


(Et-) 7 (BR-CHMe-0CO-04-DM-) 3 Si 7 O 12 


93 


IBu 


C4 


H 


Me 


BR 


(IBu-) 7 (BR-CHMe-OCO-C4-DM-) 3 Si 7 0 12 


94 


IOc 


C4 


H 


Me 


BR 


0Oc-) 7 (BR-CHMe-OCO-C4-DM-) 3 Si 7 O 12 


95 


CPe 


C4 


H 


Me 


BR 


(CPe-) 7 (BR-CHMe-OCO-C4-DM-) 3 Si 7 0 12 


96 


CHe 


C4 


H 


Me 


BR 


(CHe-) 7 (BR-CHMe-OCO-C4-DM-) 3 Si 7 0 12 


97 


Ph 


C4 


H 


Me 


BR 


(Ph-) 7 (BR-CHMe-OCO-C4-DM-) 3 Si 7 0 12 


98 


TFPr 


C4 


H 


Me 


BR 


(TFPr-) 7 (BR-CHMe-OCO-C4-DM-) 3 Si 7 0 12 


99 


Et 


C5 


H 


Me 


BR 


(Et-) 7 (BR-CHMe-OCO-C5-DM-) 3 Si 7 0 12 


100 


IBu 


C5 


H 


Me 


BR | 


(IBu-) 7 (BR-CHMe-OCO-C5-DM-) 3 Si 7 0 12 


101 


IOc 


C5 


H 


Me 


BR 


(IOc-) 7 (BR-CHMe-OCO-C5-DM-) 3 Si 7 0 12 


102 


CPe 


C5 


H 


Me 


BR 


(CPe-) 7 (BR-CHMe-OCO-C5-DM-) 3 Si 7 0 12 


103 


CHe 


C5 


H 


Me 


BR 


(CHe-) 7 (BR-CHMe-OCO-C5-DM-) 3 Si 7 0 12 


104 


Ph 


C5 


H 


Me 


BR 


(Ph-) 7 (BR-CHMe-0C0-C5-DM-) 3 Si 7 0 12 


105 


TFPr 


C5 


H 


Me 


BR 


(TFPr-) 7 (BR-CHMe-0CO-C5-DM-) 3 Si 7 O 12 
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R 11 
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R 8 


X 1 


Formula (1-3-1) 


106 


Et 


C20C3 


H 


Me 


BR 


(Et-) 7 (BR-CHMe-OCO-C20C3-DM-) 3 Si 7 0 12 


107 


IBu 


C20C3 


H 


Me 


BR 


(IBu-) 7 (BR-CHMe-OCO-C20C3-DM-) 3 Si 7 0 12 


108 


IOc 


C20C3 


H 


Me 


BR 


(IOc-) 7 (BR-CHMe-OCO-C20C3-DM-) 3 Si 7 0 12 


109 


CPe 


C20C3 


H 


Me 


BR 


(CPe-) 7 (BR-CHMe-OCO-C20C3-DM-) 3 Si 7 0 12 


110 


CHe 


C20C3 


H 


Me 


BR 


(0He-) 7 (BR-CHMe-OCO-C20C3-DM-) 3 Si 7 O 12 


111 


Ph 


C20C3 


H 


Me 


BR 


(Ph-) 7 (BR-CHMe-OCO-C20C3-DM-) 3 Si 7 0 12 


112 


TFPr 


C20C3 


H 


Me 


BR 


(TFPr-) 7 (BR-CHMe-OCO-C20C3-DM-) 3 Si 7 0 12 


113 


Et 


C3 


Me 


Me 


BR 


(Et-) 7 (BR-CMe 2 -OCO-C3-DM-) 3 Si 7 0 12 


114 


IBu 


C3 


Me 


Me 


BR 


(IBu-) 7 (BR-CMe 2 -OCO-C3-DM-) 3 Si 7 0 12 


115 


IOc 


C3 


Me 


Me 


BR 


(IOc-) 7 (BR-CMe 2 -OCO-C3-DM-) 3 Si 7 0 12 


116 


CPe 


C3 


Me 


Me 


BR 


(CPe-) 7 (BR-CMe 2 -OCO-C3-DM-) 3 Si 7 0 12 


117 


CHe 


C3 


Me 


Me 


BR 


(CHe-) 7 (BR-0Me 2 -OCO-C3-DM-) 3 Si 7 O 12 


118 


Ph 


C3 


Me 


Me 


BR 


(Ph-) 7 (BR-CMe 2 -OCO-C3-DM-) 3 Si 7 0 12 


119 


TFPr 


C3 


Me 


Me 


BR 


(TFPr-) 7 (BR-CMe 2 -OCO-C3-DM-) 3 Si 7 0 12 


120 


Et 


C4 


Me 


Me 


BR 


(Et-) 7 (BR-CMe 2 -OCO-C4-DM-) 3 Si 7 0 12 


121 


IBu 


C4 


Me 


Me 


BR 


(IBu-) 7 (BR-CMe 2 -OCO-C4-DM-) 3 Si 7 0 12 


122 


IOc 


C4 


Me 


Me 


BR 


(IOc-) 7 (BR-CMe 2 -OCO-C4-DM-) 3 Si 7 0 12 


123 


CPe 


C4 


Me 


Me 


BR 


(CPe-) 7 (BR-CMe 2 -0C0-C4-DM-) 3 Si 7 0 12 


124 


CHe 


C4 


Me 


Me 


BR 


(CHe-) 7 (BR-CMe 2 -OCO-C4-DM-) 3 Si 7 0 12 j 


125 


Ph 


C4 


Me 


Me 


BR 


(Ph-) 7 (BR-CMe 2 -OCO-C4-DM-) 3 Si 7 0 12 


126 


TFPr 


C4 


Me 


Me 


BR 


(TFPr-) 7 (BR-CMe 2 -OCO-C4-DM-) 3 Si 7 0 12 
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R 11 
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R 8 


X 1 


Formula (1-3-1) 


127 


Et 


C5 


Me 


Me 


BR 


(Et-) 7 (BR-CMe 2 -OCO-C5-DM-) 3 Si 7 0 12 


128 


IBu 


C5 


Me 


Me 


BR 


(IBu-) 7 (BR-0Me 2 -OCO-C5-DM-) 3 Si 7 O 12 


129 


IOc 


C5 


Me 


Me 


BR 


(IOc-) 7 (BR-CMe 2 -OCO-05-DM-) 3 Si 7 O 12 


130 


CPe 


C5 


Me 


Me 


BR 


(CPe-) 7 (BR-CMe 2 -OCO-C5-DM-) 3 Si 7 0 12 


131 


CHe 


C5 


Me 


Me 


BR 


(0He-) 7 (BR-CMe 2 -OCO-C5-DM-) 3 Si 7 O 12 


132 


Ph 


05 


Me 


Me 


BR 


(Ph-) 7 (BR-CMe 2 -OCO-C5-DM-) 3 Si 7 0 12 


133 


TFPr 


C5 


Me 


Me 


BR 


(TFPr-) 7 (BR-CMe 2 -OCO-C5-DM-) 3 Si 7 0 12 


134 


Et 


02OC3 


Me 


Me 


BR 


(Et-) 7 (BR-0Me 2 -OCO-C2OC3-DM-) 3 Si 7 O 12 


135 


IBu 


C20C3 


Me 


Me 


BR 


(IBu-) 7 (BR-CMe 2 -O0O-C2OC3-DM-) 3 Si 7 0 12 


136 


IOc 


C20C3 


Me 


Me 


BR 


(IOc-) 7 (BR-CMe 2 -OCO-C2O03-DM-) 3 Si 7 0 12 


137 


CPe 


C20C3 


Me 


Me 


BR 


(CPe-) 7 (BR-CMe 2 -OCO-C20C3-DM-) 3 Si 7 0 12 


138 


CHe 


C20C3 


Me 


Me 


BR 


(CHe-) 7 (BR-CMe 2 -OCO-C20C3-DM-) 3 Si 7 0 12 


139 


Ph 


C20C3 


Me 


Me 


BR 


(Ph-) 7 (BR-CMe 2 -O0O-C2OC3-DM-) 3 Si 7 O 12 


140 


TFPr 


C20C3 


Me 


Me 


BR 


(TFPr-) 7 (BR-CMe 2 -OCO-C20C3-DM-) 3 Si 7 0 12 


141 


Et 


C3 


Et 


Et 


BR 


(Et-) 7 (B R-CEt2-OCO-C3-DM-) 3 Si 7 0 12 


142 


IBu 


03 


Et 


Et 


BR 


(IBu-) 7 (BR-CEt2-OCO-C3-DM-) 3 Si 7 0 12 


143 


IOc 


03 


Et 


Et 


BR 


(IOc-) 7 (BR-0Et 2 -OCO-C3-DM-) 3 Si 7 O 12 


144 


CPe 


03 ! 


Et 


Et 


BR 


(CPe-) 7 (BR-CEt 2 -0C0-03-DM-) 3 Si 7 O 12 


145 


CHe 


03 


Et 


Et 


BR 


(CHe-) 7 (BR-CEt 2 -0CO-C3-DM-) 3 Si 7 O t2 


146 


Ph 


03 


Et 


Et 


BR 


(Ph-) 7 (BR-CEt 2 -OCO-C3-DM-) 3 Si 7 0 12 


147 


TFPr 


03 


Et 


Et 


BR 


(TFPr-^fBR-CEtji-OCO-CS-DM^aSiTO^ 
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No. 


R 11 


Z 4 


R 7 


R 8 


X 1 


Formula (1-3-1) 


148 


Et 


C4 


Et 


Et 


BR 


(Et-) 7 (BR-CEt 2 -OCO-C4-DM-) 3 Si 7 0 12 


149 


IBu 


C4 


Et 


Et 


BR 


(IBu-) 7 (BR-CEt 2 -OCO-C4-DM-) 3 Si 7 0 12 


150 


IOc 


C4 


Et 


! Et 


BR 


(IOc-) 7 (CL-CEt 2 -OCO-C4-DM-) 3 Si 7 0 12 


151 


CPe 


C4 


Et 


Et 


BR 


(CPe-) 7 (BR-CEt 2 -OCO-C4-DM-) 3 Si 7 0 12 


152 


CHe 


C4 


Et 


Et 


BR 


(CHe-) 7 (BR-CEt2-OCO-C4-DM-) 3 Si 7 0 12 


153 


Ph 


C4 


Et 


Et 


BR 


(Ph-) 7 (CL-CEt 2 -OCO-C4-DM-) 3 Si 7 0 12 


154 


TFPr 


C4 


Et 


Et 


BR 


(TFPr-) 7 (BR-CEt 2 -OCO-C4-DM-) 3 Si 7 0, 2 


155 


Et 


C5 


Et 


Et 


BR 


(Et-) 7 (BR-CEt 2 -OCO-C5-DM-) 3 Si 7 0 12 


156 


IBu 


C5 


Et 


Et 


BR 


(IBu-) 7 (BR-CEt2-OCO-C5-DM-) 3 Si 7 0 12 


157 


IOc 


°C5 


Et 


Et 


BR 


(IOc-VBR-CEtirOCO-CS-DM-^SiAj, 


158 


CPe 


C5 


Et 


Et 


BR 


(CPe-) 7 (BR-CEt 2 -OCO-C5-DM-) 3 Si 7 0 12 


159 


CHe 


C5 


Et 


Et 


BR 


(CHe-) 7 (BR-CEtj,-0C0-C5-DM-) 3 Si 7 0 12 


160 


Ph 


C5 


Et 


Et 


BR 


(Ph-) 7 (BR-CEt2-OCO-C5-DM-) 3 Si 7 0 12 


161 


TFPr 


C5 


Et 


Et 


BR 


(TFPr-VBR-CEtz-OCO-CS-DM-^S^O^ 


162 


Et 


C20C3 


Et 


Et 


BR 


(Et-) 7 (BR-CEt2-OCO-C20C3-DM-) 3 Si 7 0 12 


163 


IBu 


C20C3 


Et 


Et 


BR 


(IBu-) 7 (BR-CEt 2 -0C0-C20C3-DM-) 3 Si 7 0 12 


164 


IOc 


C20C3 


Et 


Et 


BR 


(IOc-) 7 (BR-CEt 2 -OCO-C20C3-DM-) 3 Si 7 0 12 


165 


CPe 


C20C3 


Et 


Et 


BR 


(CPe-) 7 (BR-CEt 2 -OCO-C20C3-DM-) 3 Si 7 0 12 


166 


CHe 


C20C3 


Et 


Et 


BR 


(CHe-) 7 (BR-CEt 2 -OC0-C2OC3-DM-) 3 Si 7 O 12 


167 


Ph 


C20C3 


Et 


Et 


BR 


(Ph-) 7 (BR-CEt2-OCO-C20C3-DM-) 3 Si 7 0 12 


168 


TFPr 


C20C3 


Et 


Et 


BR 


(TFPr-) 7 (BR-CEt 2 -OCO-C20C3-DM-) 3 Si 7 0 12 
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m&&<D*&j&®&ifc^it& > its® (i-d zmcmm-rz^n, 
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> mmm®fctt-t-% g #imv>&w&- (Rfi) ^o. 1 ~ o . 7 co^m tftzx 

±lB©t Knvy/wfeiKjKia-rwfenfc'ft:'^* (1-1) ^ s: (7) -e^ 

^ti/S^^/u^^^HMdWttSr^S-BrSrtfcJ:!}, ^ (1-2) T'^£ 



^ (7) ^*5tfSR 4 £5£tJ*R 5 it, j£ (2-2-1) {^tt5m6)0|E#^ 



^©S;i^(t5A 2 ttSWB©5* (2-2-D •c^$*L5aE-e*>?». roftoiB 

(1-1) tciS3»t5r.jxe>0|B-^i:PI— wfft^tt^o 
(1-1) ifc-g^ (7) fc©m N fe*ttfc3^W!Rjfc-CS>«K 





Si(R 2 )(R 3 )-A 2 
^Si(R 2 )(R 3 )-A 2 

i 

^Si(R 2 )(R 3 )-A 2 



(1-2) 
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* tt&to (1-1) 4>^nyv^*}C*fi-§^*jtT'l~5ftT*fc§ 0 Z<D 

*s «fc w * / -/vefc£ 0 bv>s/£i&^«\ ^^/v^^ - h^^^-f- 
S"5TIBttS:#Jt-t-Sfc, 12 0 t COTt?fc5 o 3Ete«F* bV>S^fi l o O'C&T 

•rfeSo s^NFW^«#«jpma^vN^ N as i~i o^riw-eBWo^'fSJ'fb^ 

15 K1&m&m*<Dik&m (1-2) fi % l^o??tWB»f^fcJ;*«9Bfe*fctt/ 
4fe (1-1) J: t*ffr£* (1-2) (DmWkte, m^m^yh^ntc 

fcV\, *bT, ffcfrft (1-2) 3fci«l«afiT?*)«^^/U^-Mt^rb 

T-^HtFf K: $ ftft fcfft e> v \ 

fc-^4£> (1-2) ja N v^^/w^ >-Wt&m&b^vsf>jkT/i'2csi'&b(D 

tm<Dit&m (6-1) £<ffc^#J (7) b&KJfo£ltT, 5* (6-2) T'^^tU 
25 «flS^ti-5^&-C&S 0 
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CH 2 =CH— Z 3 




(6-2) 



r©^m*5w«is#r4S: (2-2-d fc&i-fz^tmmtemmztiZo 
■e^m^vz^&xviRtom&tiLmz. (2-2-D 

tKDBCjfcsm^ m&mzti-mwt&yo (1-1) tw&m (7) k(D%.jfcb 

m*^%ik^*7&>omo mm<ommmx<D{^m (5) (6 
-1) k<DRjfcKmf&m&tmM(D&n&!&mT»&z> 0 m^>, 5L}&um*fa%: 

MiML*imitt^j:v\ ^tt, mmoik&m (5) (6- 
2) tot Knv-y/Wb^teij; ^ (1-2) ^ t 3 0 - 

Kn^y/H^fi, fc&m (5) (6-1) iOS^tlH#tU 

xmMirZ)Z.k&x%z> 0 

K&m (i-i) (3-D ^tLmt^m 0-2) £/bv^sj& 

M^<£>?3h£TT% (4) k{c&m (6-1) £<Srfc K n y /WbSJS £ ii: 

(8-1) zmm-tZo 
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-X 



(8-1) 



3* (8-1) fc*3V>T, R 2 *5j;tJ*R 3 ttsfc (4) izm-fZ-titbcDtZ^km— 
<&*3fc«r^U ffi©|B#tt^; (6-1) tc*Jtt*-t*t^©lB*i:PI— ©5ft!** 

W1~5 0 ^^^^©z^ir^R^jg^Btt, ^ (6-i) jcsntsift 

•£LT % ffc&fc (8-1) fc % (3-1) *fcfifrffr&4fe (3-2) £3r 

SJS^itrT, Yk-^fe (1-1) SrWH"Sit36S-e#5 0 ffrg^fc (4) 
(6-1) fcOfc Kn^y^Wfe^SW:, ffrg^ (5) kfc&Ql (6-1) iOfc 

m (3-D */tr±-fk:^ (3-2) ^©Kjistt, (4) o- 
i) ^fctete-g^ (3-2) fc©RisfcratiifcLT3eiiirt-5ri:*S"e#«o 

(1-2) & N {b^% (3-1) Sfcttft-^* (3-2) SrMV^SJSS 

* (6-D kik&m (7) hti*t>ik&m (6-2) mz.z.<D{k^m (6 

-2) (4) t©t Knvy/WfclKlS^.toT^'feSrJJlafi-rSo 



5£ (8-2) ICte^f, R 2 *5£U?R 3 fis£ (4) \£&VtZ>Z.hh<DtiiWbWl— 
©*!*«r^U ftfe©|B^-«^ (6-2) iz.&tfZ>m^km-<DM&*#~tZ> 0 << 




<«■>. 



S-C— N 



S 




(8-2) 
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I'M >M^<D Z 1 *5 £ U*R 0 (D^faMfe, 5£ (6-2) fc&tfS ^h<0^<0 
^tTStl^ ^<Di\&m (8-2) Hb£*& (3-1) £fcH>fb#tt (3- 

2) ttcio, d-2) &mm-rz>^btfx^z> 0 it 

&m (6-2) £<fb#^ (4) i©tKD^p;WMt ffrfr* (5) £{b^ 

m (6-D t©t Koy/wbSifei^fcuriufe-rs^^^tSo *b-a* 

m (8-2) Hb£-#> (3-1) SfcHtffr^W (3-2) t(DRJti-i, Ik&m ( 
4) kfc&® (3-1) £fcH4b#* (3-2) ^(DS/^^IH^L-Clliifei-S 

z.k&t?%z B fc*5 % (8-2) o^at^^bTfi, mm<D4k&%> (8 

-1) <b^#) (7) ^g^^^^^kfrl^o 

■So 

R 1 R 1 Si(R 2 )(R 3 )— Z 4 -OH 



Mfcfem&nz>^x*fov > z 4 rass (2-3) t^itsz 4 fcBMt$K:j&s£*L« 

(10) M^Si^a!)^ (1-3) ^#^tL§„ 



R 




.Si(R 2 )(R 3 )— Z^OH 

0 ^Si(R 2 )(R 3 )— Z 4 -0H 
/ 



(9) 
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O R 7 



II I 
C— C— X 1 



(10) 



R' 



8 



io^i3(t5R 7 , R'jsi^tt, (2-3) fr&v&ztibvttbWi 

&m (1-3) SrJ4ati-5*-«fe^#:M©lo-C*>5 0 WTO^^-^{j:*3V>T % 
Pt 2 (dvds) 3 If ~ /v-r- h^^^/V^v-ndrih^^-efe^ > 

t>> *LtTEAShyx^7$yefc5. 
<^dr— A 1 > 




Ph Ph 



Ph 



(3-1-1) 




,Si(Me) 2 — H 



CISi(Me) 2 H 



THF/TEA 



(5-1) 
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*lz.js^X4k&m (3-1-1) bitt^Pnui/r^b&Ki&Z&Xfc&to 
(5 — 1) b^Zo ty^tfo (3 — 1 — 1) fi % Organometallics, 10, 2526-(1991 
)KHB*c£*LTV^„ 



Ph 
O 



Ph> 



Ph 

Si^sV 



o 

/ 

-Si 



Ph 



Ph 



3Na 



(3-2-1) 



Ph 



CISi(Me) 2 H 



Ph~ 



Toluene 



Si(Me) 2 — H 

Ph / 
O— Si-f"°^^Si(Me) 2 -H 

O X 0 O— Si(Me) 2 — H 
Sir-O'? 1 ^! 0 ^. 



o 



Ph 



Ph Vh 



Ph 



(5-1) 



aBfcTtefev^Tfb'&fc (3-2-1) b*J*<?;v?vuis7isb$:frl&i$^Xik 
(5-1) b1rZ> 0 tt&fy (3-2-1) (iWO0 2/0 94 8 3 9/^7 

btf-v%z> 0 z.tih<D**—j*mk-&m (i-i) fei^* d-2) oig 
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-O 



Ph 

O — S17 

i -0' S| -/-0-Si 

/ s, -o-f s i-o' > h 



,Si(Me) 2 — H 



Si(Me) 2 — H 
O — Si(Me) 2 — H 



PH 



Ph Ph 



R 2 (dvds) 3 / Toluene 



(5-1) 



Ph 

o— s\-h 
o 9 x o 



Ph 



V -O'Si-Z-O-Si 

Ph Vh 




Ph 



(9-1) 



0#&T> h^^^cp-ejk;^ (5-1) ^7/i"5r-;H?rft57/Vn-/>t 
^rfc Kni^y/Wk^^iir^r ^(cj;^, tR^^-TS^^ (9-1) 

(5-D thv* v A^m-r^m £ titc r^^m^-r 57/^- 

X\ ^$>-£tctemfrfcm& (4 0°C) Lfc^#TT% *iiifiiiJ<D^/-/l^/f§ 

v^7/^-y^iaoT, 7k^^-r5{^#) (9-D KwimTZo * 
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Ph- 



-Si 
/ 



Ph Ph / 

\. Lo 
O — Si 7 . 



Si(Me) 2 — H 
-Si(Me) 2 — H 



/ 

O 



V 



Ph 



O - v o p— Si(Me) 2 -H 
X_n-Si-/-0-Si 



/ 



Ph 



Ph 



(5-1) 



"O— TMS 



Pt 2 (dvds) 3 / Toluene 



Ph- 



Ph Ph 

>-Vf° 



Ph 



\ n- s, ^/-0— Si 



ph Vh 



O— TMS 




O— TMS 



(9-T) 



MeOH 



Ph Ph / \ 

\. n -Si-/-0— Si 1 
Ph Ph 




(9-1) 



z.(D&o\^xnhfrz>fc-&m (9) Mk;^ (10) <Sr50&£i*:5r £^«fc 
5 oT, *^^^<D0^bv^M-t?fe-5^% (1-3) ^r#5^^^-e^^ o 
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(1-3) 



5£ (1-3) fC^T, R 1 , R 2 #>£TfR 3 f« (9) \Z*5\?Z> £ ;ft,£>©fE 

•^£11— ©ttftMru A 3 teifrfe©^ (2-3) T?^$tt5S-efc5o 

(9) mt&m (10) t^luHJE&ttx^r^di^S, RJ&teBUb 

&m (9) om-e&zzbtf&tv^o \\&m ao) 

U K/fc&#IW3r4S<i-3££fc-C#3o 

TSV (THF, ^^W^) % ^#J^{trfc* (b^xy, ^l^fc^) % 
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— /H£ & It «7k^ Srffl v > £ri££p b ft ^ 5> § -H\ •£ ©«£i&#j£3; X 
*l#*>5o tot, <b^$5 (1-3) ^M^£tS2a6-£ft<> ^*B4»S:S6*«J 

io feik<D£5fcftfrtiz> 0 ^-f s d-3) *s ct xf^mm ^mm-r % 
ftfaWfc, sjfe*s:is#$*a. z.<Dt%(D<k&m (1-3) o^^uv^s^ 

^^f^.|fl~l 5lf%t?fe5 0 Jfcfcls <t^#? (1-3) ri«g#¥LfcV^t 

(1-3) O^^efc^^^r^o «J8OT©0* L^flUSiWU tei^ (1-3) & 
15 *Wtt**^%^*^i"5fcftMV^^©«*K:aB<5V^2 0~5 OffiFT? 
fc3„ ^offiffi*»fflt^:*^ftaE2fS-e*>?) N MfBtfMfci^) (1-3) OM^IS 
Hi: £ fete, ^-fb^^tbfe(^|5Hrt-eft<T^«i;v\ 

o&m (1-3) ^^^-fr^fc&o^bv^jf^ *#*as**< % m£ 

©Jfctft«HSVN«RW"e*>5 0 0*LV>ttJKgtRira: % (1-3) Sr****5fc 

20 feO^J^^U (1-3) &^<*§$N:f\ ^#6*©*S:»«PU, A 

mfcJBaftf^Oil* 9 5S LEI«S:# < -f tuff J; V\ 

25 3^ (1) &m^xm&&ffli&£&zzk&X'%%mm&®-)¥-mfc 
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W-K T?])V-h, n-yntVl^ (y 

9) w-k -ry^atr^ (y*) T ^y w_ K n -^^ (y*) r 

^^-K (^*) T^JJWK t e r t-^/P (y*) 

K n— ^V^/P (y^) r^yi/-h % n-^^iX/V (y*) T?VU 

~K v-^n-xdrv/i- (y*) r^yi— k n -^^^ ^) y w 

K n-^^vP (y^) T^yi/— K 2-^/U^3ri//u (y T?})U 
— K y=/p (y,$r) r^yi — K (y*) ^_. K f^v^ ( 

T?VU~ K :7^=^ (y*) 7^ru^_ K h/iMVv (y,$r) 

-K 3-y h^r^nfcVV (y*) T^y 3-y h^^/l^ (y * 

yntvu (y*) T ^y w-k ^fry/v (y^) r^yi^-K ^ys^A- 

(^*) T^yi/-h s 3-^^-3- (y*) T^UP^/Vt^^t 
^M?*^ 2- (y^) y n^/l^de^^vWy^X^-K (y^ } T 
^!)t/-h2-7>;/if;K 2- ( 2 -zfn ^n/V v") ( 
y^) T^y w-k 2 - (2-^n^y^y^^iy) (y^) r 

?VU~b, 1- (y^) 7^yn^>-2-7x^- 2 - (2, 2, 6, 6 
-Th9^^/u-i-\i'^<]} ^*^ s (l- (4- ( (4- (y 

X^yndfv') ^h^>yai^) ^-/l^ h fcV<y^^ y _ (y 

^^y n^/^dr^ntW) hy^h^y^ 3- (3, 5, 7, 9, 1 
1, 13, 1 5 — ^^^^n^/W^V^iX^ n [9. 5. 1. I 3 • 9 . is. i 
5 . I 7 - 1 3 ] x ^ntvi- (y T? y I/- K 

3- (3, 5, 7, 9, 11, 13, 15-A^^y^_^^ n j- 
9. 5. 1. 1 3 • 9 . I 5 - 15 . i 7 ■ i 3 2 ****sxi*tW-X-4A, 
) ^afcVW (y^) T: ?y W-K 3- (3, 5, 7, 9, 11, 13, 15- 
^-fZ-i y^^vWO^v^ n [9. 5. 1. I 3 - 9 . is - is X 7 , 
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1 3 ] ^^iXn^lf-V- 1 — zfWjV TfVU—h, 3- (3 

, 5, 7, 9, 11, 13, 1 5 —<^79*/9 n [9. 5 

1. 13. 9 l5 . is l7) i s ^ a-ffisv^y-is-i-J/u) zfu 
T^WK 3- (3, 5, 7, 9, 11, 13, 1 5-^:7°* 
5 7=il—;\"<^?1/?u [9. 5. 1. 1 3 • 9 . I s - 15 . 1 7 • 13 ] ^ 
#i/ti*c-V-^-l-4/u) yotVP 7^!) 3— [ (3, 5, 7 

, 9, 11, 13, 1 5-^^3i ?vw<^*s^n [9. 5. 1. I 3 - 9 . 
I s • 1 5 . I 7 ' 1 3 ] ^^'>ndf-9-v-l — f/i^J-3-» *JU-,v*y\)>v 
]7*B^(^) 7^yv-K 3- [ (3, 5, 7, 9, 11, 13, 15 
10 -^^fy^f^^i/^n [9. 5. 1. I 3 - 9 . I 5 - 15 . I 7 - 

1 3 ] Z^sxi^ls-X-J ;Vir**/) S^^vl^y/i/] 7°ntVV 
7*!7l^— K 3- [ (3, 5, 7, 9, 11, 13, 

^ n [ 9 . 5. 1. 1 3 • 9 . I 5 ' 15 . 1 7 • 13 ] Or? ^ 

15 -[(3, 5, 7, 9, 11, 13, 

[9. 5. 1. I 3 - 9 . I 5 - 1S . I 7 - 1 3 ] ^^v/ndrf-i/- 1 — f 

/i^^vO ^vi' v- y /u] /n^v (^^) r^yw-b, 3- [ (3, 5, 

7, 9, 11, 13, 15-^7i^W^p [9. 5. 1. is. 
9 . I 5 ' 1 5 . I 7 ' 1 3 ] ^^P^^-l-^/M-^V) ^?VW> 
20 y/V] 7°nfcVl^ T^yi/— K (^^) y^^rc^i/^3r-y--f 

# y ^ — K 2 — ^/V^-ncc^-/v— 2 — s<~- y/U&viy^/ls^^sU 

25 ^/P T^IfW- K ^^7/^n^^^f;l/ T^y^F, 

2 ^i^n^^v^— 2 (p? ^) V K 
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lfxvi^:x^/l^^/W^;^#,w^— K 2- (2-^n^E-^n^y 
-r/w^ix) 2- (2-zfv^y?^y;l>**i/) X^Uls, 1 -( 

2-((4-lf^^7^^/V)^ h^iX)- l -7^=7^ hdrv^)-2, 2, 6, 6 
— r h^^/vt^y l- U-yf^v-y^^v) -3, 5, 7, 9, 1 

1, 13, 1 S-^^xf^y^^p [9. 5 . x. I 3 - 9 . I 5 - 1 
5 . I 7 - 1 3 ] l- (4-tf^7^^V) -3, 5, 7 

, 9, li, 13, [9. 5. 1. l 3 - 

9 - 1 5 1S - I 7 ' 1 3 ] ^*v-n=3r1^ 1- (4-lf^7x^) 
-3, 5, 7, 9, 11, 13, 1 5 yJr?J-/Vs<l/? p [9. 

5- 1. I 3, 9 . I 5 ' 1 5 . I 7 ' 13 ] rf-^^ndf-^ 1- (4 -If 
^7x^;l/) -3, 5, 7, 9, 11, 13, 

>#is?u 19. 5 . 1 . 1 3 • 9 . I s ' is. 17. 1 3 ] ^ # ^ 
>\ 1- (4-tf=/V7;c=/V) -3, 5, 7, 9, 11, 13, 
•7 ^—/V^l/fi/fvi [9. 5. 1. 1 3 • 9 . 1 5 • 15 . 1 7 . 13-j ^ 
^ndMJ-^ 3- (3, 5, 7, 9, 11, 13, 1 5-^xf;^y^ 

[9. 5. 1. 1 3 • 9 . is. 1 5 ^ 1? , i 3] 
1-^/V) rc^/^^-u^ 3- (3, 5, 7, 9, 11, 13, 15-^ 

y/f/i^y^ ^ n [ 9 . 5. 1. 1 3 • 9 . i 5 - 1 5 . i7. 13]^- 

^^^n^^-l-^/i.) ^/W^l^ 3- (3, 5, 7, 9, 11, 1 
3, 1 5 y^^vW^y^^ cz [9. 5. 1. I 3 - 9 . I s - 1 
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5 . I 7 ' 1 3 ] ^^v'O^fy-l-^/V) xf;^f i^y^ 3- (3, 5 
, 7, 9, 11, 13, 1 5 — ^rfp^s? xi^s^jv^s? Is? n [9. 5. i 

• 13 " 9 • I 5 ' 1 5 • l 7 ' 1 3 ] *?**>v*y-l/-l-s(;l') 

^l"^ 3- (3, 5, 7, 9, 11, 13, 15-a^7x-;^^ 

n[9. 5. 1. I 3 ■ 9 . is. is l7 . 13] x-pf^u*^-!- 

^/U^l^ 3- ( (3, 5, 7, 9, 11, 13, 
'FA^ls? is? n [ 9 . 5 . 1 . 1 3 • 9 . l 5 • is 1 7 , x 3 ] ^ ^ ^ 
n^^-l-^/^dr^» S^^vi^>-y,y) 3 _ ( ( 3> 5 

, 7, 9, 11, 13, 15-A^^y^;w^^p [ 9> 5 . x ± 

3 ' 9 • I s " 1 5 • I 7 ' 1 3 ] ^^^ndr-^v-l-^/V^^) 
yUVP^) a^/l/**-!^ 3- ( (3, 5, 7, 9, 11, 13, 15-^ 

y$r?f/W<lsjr*s? o[9. 5. 1. 1 3 • 9 . I s - is l7 , 13 
] Jr?$> v-ndp-^^- l — f/l^dr^) ^^vl^y/y) ^5vy.x^Ui/ x 3 _ 
( (3, 5, 7, 9, 11, 13, 1 S-^^^^D-^yf^y^^n [ 
9 - 5. 1. I 3 • 9 . I s - is_ 17> 13] 

1, 13, 1 5 — ~7 ^~/U^.-y? n [9. 5. 1. 1 a ■ a . , 

1 5 . i 7 • 1 3 ] ^^ndM^v-i -- fA-^v) i^^vi^-y^) 
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# (r^yn^hy/K p?^^ y p- h y/n&^f) \ KSSr^rsi^*^ ( 

/K yntr^-^ifttr=7K tV^y^tf- /K $,|ftt^/K &&^tf~/v& 
if) N (a^i^, yn^i/^if) % *ft^^»J|i»#: 

y/PT/v=t-7K fc'^fo y tr^t°y^v % N-if=^#,w<s;/— /k 

^ T^y W K 1, /l^ ^ (^) 7^ W f, 

T^yix— K ^t^yf;^!)3-/l/ (^>jr) T ^y W-K h 

PifWya^ r*y v-k hy^Ptv^y^/v 

(^) r^y wf, fy^fn^D^v ^ r^yi^— 

K If* C T?V n-f^^S/xh^i/) If 7 a y — /!✓ a, If* .[ ( 

y n^/K^v-rc b^V] rh7^n^^7x;-;VA, If* [ ( 
T^n^V/Kyrnh^r^ 1^^7x7-^, 1, 3 - If * (t Kn^^ 

9) T9 y K K Kn^-vtT^y ^K^^/M^^^/i^y n^ffig 
T^y l^-h*3£tflf* C 7^yn^W«>7*n^ 
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5 bV T?V K s<^?^V*V b—fr bV T?V V— 

K ^y$a^y *V b—/^ fh7 V K i^^O^^V b 

f/wy^r^-f) by r^y w-k hy^ ^ifi/^ijn 
-zv) hy^k-b hy m*) r^y w-k 3, 7, 14-bVx [ ( ( 

10 y n-T/V^-driy^n tW) v^3Vl^n=^) ] -1, 3, 5, 7 

, 9, 11, 14-^xf;Vhy^n [7. 3. 3. I s • 1 1 ] 

3, 7, 14-MJ* [(((**) y n^/V^-^ix^nfcVv 
) ^f^odr^/) ] -1, 3, 5, 7, 9, 11, 1 A-^^^i V^^-jV 
b y n [ 7 . 3 . 3 . 1 5 • 1 1 ] ^7"* VP ^U-^ 3 , 7 , 1 4 - h V 

15 * [ ( ( T^yn-f/^^PfcVP) v^^vl'iXn^v') ] -1, 3 

, 5, 7, 9, 11, 1 4-^y°?4 y^-ff-frbV [7. 3. 3. I s 

' 1 1 ] — ^^nSrlf-^ 3, 7, 1 4- h y* [ ( ( y n^/V 

ir^r^X2\f;V) ] -1, 3, 5, 7, 9, 11, 14-^ 

^^□-;yf;vMJ^n [7. 3. 3. I 5 - 1 1 ] i/**i>y->. 

20 3.7, 14-MJ* [(((**) 7^Pn>f;W^n^) vo^/l^ 
n^-i/) ] -1, 3, 5, 7, 9, 11, 1 4-^7x^l/f y ^ cr [7 
. 3. 3. I s • 1 1 ] ^^odrfy, Or* (3- ^) y n 

^=¥^ (3- 7^!)a-fW^7ntf;v) ^ ^ ^y/U±x^-^-^^ 

25 -efc^o Xfc, ^^^li^|4-a^^3ili^Ji^U N ( 
T^y/^^^^K ^/VTy/iXn^^V^fc^T/V^U^^y =t-/U 
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J:D»*UV^fiflc» (^*) y/H*fiilW*-e*>5o ISSfc© (;<*) T^y 

fc&fc (l-l) *fcfcfrf&8^ (1-3) SrlMtfNfcU 3&&JRttfe 

OT?fc5 0 y ^V^9^^fi^fe^«B«t§n-rVN5^©Mri, J. Am. Chem. 
Soc. , 1995, 117, 5614, &5 £tMacromolecules, 1995, 28, 7901, Science, 199 
6, 272, 866-C?fc5 0 

15 m. 9M. i o^fc^i iM7hm& t P>b&mb-rz > &m§gfcX'foz> 0 35^* 
i«©»M<DM«, jnfcs&-$n, B?fcm-m, fT^m- 

20 m , &%:n#>Z>tz.#>\z. s 2, 2' -bft 6 y s?/wfcb< tt*©^^ l, 10-7 

xtyhoyy^K^i^ trys^^w^ (n- (n-^nt 0 
?V) -2-try e^^wsffcif) , #yr^v (fh7^f^xfi/yi? 
r^>\ -<y^^ f^s^xf i/y mj 7 ^ -y-^ ^ h y ^ 

(RuCl 2 (PPh 3 ) 3 ) kttj&fcLT^-Cfc*. Arr^J^ 
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^7^y^(FeCl 2 (PPh 3 ) 2 ) % 2m<D=-yfrsV(D\?* bV 7x 
-SVifrxyj^W (NiCl 2 (PPh 3 ) 2 ) % &£Tfi2ffi<D~yJrjU<D\? 
X hy^f^7 < fy^ (N i B r 2 (PBu 3 ) 2 ) T*£>5 0 

isMls, bfr^tekl , ^—T-JV (M:^^/^— THF, v?7x^ 

* f'A'^'f'A'lr V >\ VZfJ-JVtr V is t£ if) , T/l^ — ,v (M : 7 ^ / 

t e r t -^f^T^n^/U^if) % - y ^ (M : Ti? h ~ h y /K t°^- 

, 7^ K^^J (M : N, N-i?^fM/kA7>; h% N, N-i^^vl- 
Ti?hT^K&if) % /^Kn^oP7/^P*^y^J (M:HCFC- 
14 1b, HCFC-2 2 5^a , Kn7/^D*-^y^J : H 

:tvi^p^-?- n mm^4 Ka7;^n^^^>^j (M : 

be, mjzi£fcmnj£Txft?zb&xizz> 0 mtmm-£tcte±j$, ; 7i?zsui^ m 
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f£#*#ffl^TTS^£^5 W^TfcSo CiC^T'fj:, fcbd>C£>, M 

^^^m^ia-imm^m^mm-r^ ck&x%, m^m^^^xm^mm 
$*ta&v\ Mx.if> t&vtm&m, mmm&m. mmm-etm. %itm&m, t-ta-z 
mk-mmm^^i: if&um-t-z r t s„ -t u-c, o ~ 2 o o <c 

(1-1-2) &W#*!ltUTJBV>5ifr, ±IE©^«fe^«t!9#e>tL5 

(p-i) tvT^tiSo «To»W"er±, 5£ (p-i) -c^ttsii 

^=Srfi^ (p-i) *C*|Bi-5 0 




\ .Si~.i 

si— -0^ 1 ro-j 



(1-1-2) 




(P-1) 



^ (1-1-2) msjv^-c, 1 wtift*^©*^ 1 ~ 8 -efc y> „ 
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-CH=CH- ^ n T/U* Uls-§- 1tfc*/? v TfrSr- uyt'f^ii tbtlX 

#L£*b£*-efc3 0 ^tt, AMK (2-1) T^§tl6St*l)5 0 

^ (P-l) fC^T, R 11 , R 2 *5j;tfR 3 (1-1-2) K^ttS- 

10 *LkOiB-§-£H— ©fftlrfU B 1 «^ (2-l-P) X7jktSti%mx&Z> 0 



iCTfc^o ^LT, ^OftolB-^f^ (2-1) (C^tt^lB-^^P-©^^ 



(1-3-2) %mmt\,xm^z>b%^ ±m(D^m^x^^bti^> 

m&mtt (P-3) T^^tiS, ^T(DMT*«, 5£ (P-3) Tvt§^51 

^Vf^m^w- (p-3) T*^iB-r^o 




15 « 0 
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R 



11 



•Ton / Si (R 2 )(R 3 )-A 3 
o o 

>Si-o3TT /Si(R 2 )(R 3 )-A 3 
J 1 pSi O 

o 



N Si / 

Si— O^/'^ho-Si 



O^Si(R^)(R d )-A 3 



( 1-3-2 ) 



^Sr 
/ 

O 



R 11 R 11 Si(R 2 )(R 3 )— B 3 

o \. _i-o 

^O^T /Si(R 2 )(R 3 )-B 2 



Si 

\ . O , 



0 -Si(R 2 )(R 3 )— B 2 



R 11 d11 



(P-3) 



^^tnmc^m^^m^M , a 3 ^ (2-3) T^snsat-efco, 

-?:LTB 3 ^ (2-3-P) t?^$tb53E-e&S 0 
O R 7 

— ^"O-C-ct— P 3 — X 1 (2 . 3 . p) 
R 8 

it*T?fc?K ro{to|H^f« (2-3) K:*J»t«infe©IB*i:W-©«5feSr 
^V^SJjtifrSraafca^SJiirteJcoT, (P-3) 
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t->^±^^^r^^mhti^ 0 m$k<D&mft*mmz.mni,xm&-$-z b? 
to ^xm^-^m^^m^mm-rtu^ y^^m^m^^\^r^^± 

nmm*^-tz>wmn.-&w-b-fz> ^bhx% 5 C 
io mib\^x<Dmife&h^zik&m*ffim-rz>zbiz3:v)^ m#mmtfv^-& 

- (2-^u^n^/y( ;VJr3r*s) (y y) ;ry y K 2- (2- 

!7*p^ y^y/^ariy) rc^/w (^>jr) 7^Ul/-f, 2- (2-^n^-^ 

15 v^-efeSo (yy) 7^ v^m&frtex^v/umz^irzsr^mfc&m&Wrm 
-tzzbizzv^ m&fc<DMm*^jmm^*^&Mj&miLzmA-fz> ^b& 

7^^«'^^M^U^v^gfl^^t-^#jJp^^4m*^oM^ 1 -(2-(4 
-f^py^^/vy h^ix)- i --y^;v^. y**y)- 2, 2, 6, 6-rh7 
y^/vt^yv^ 1- (yy) 77 u d^;^v^- 2 - 7x=/v- 2 - (2 

25 , 2, '6, 6—T h^y ^71"- 1 -fc^y rcy^ N (1- (4- 

(4- (yy) 7^ U D^/l/^^v'x hdrv^xf ;]/) r7cn— hdr^) bV<JJ 
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'**~/ls2s&1r't&]$.Mfc (W : 3 -^^vl — 3 - (^*) T^yn>T/^^iX 
*7A'tt±*» „ *fctt^^y7^Sr^Tt"S¥4^ (09: 4- T 
^ y n^/^dr^^/^-2-^^/k-2-^^/V- 1, 3-'Wy7y) £ 

10 to7W- h*5itJ?2-^-7 i =^x h7^f t^y^;W = 7A^f7 

ifetefi-g-ft: (P-3) ©«P3K^S5H:oVNTKW-f-5o £©S^<0lWllt-»iS 

25 nt>tiZ> 0 m.&ft (P-3) *J:tje?feRrt;©Jil»#:Sr^tfa^Rjfe«»i: % 

(P - 3 ) tt*»b)&v^»tn^fe7|cKJ5S©^ifl5:fj^#i-5 £ 5 fcaSKRU 
V \fc> # 5 ftJg^J &z<Dm&izUQx. Tl^fr (p-3) jfcK&l 
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u^efcjsaaw:, K^$fc/Bv^iteWi:*Hi&u (p-3) 
9, (p-3) ^^^j^-c*fffl$-^5^i:^Brfgx*fe^, wmkfc 

&£v i mm% t mmMx&z> 0 im^mm^ mfrm, m^m, *^«^<d 
&^r-rz 0 &M.frbmutix<D}£\,^Mmmmx&m'^mxfozz.bb, mmrnyt 

-tf^-f h (zeolite) 31^30, K— h (dawsonite) W.it&m, *5£U? 

^ Ko^W h (hydrotalcite) ^^T'fo5 0 i?^^ H-te^M^ 

ko^w Mg^-a^f*, T/v^^t^A • ~^jf^>t7j»7m<(m<D 
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wmvux-yj h&ytzmh ^ kp^w 

*vr,fci\, K«^JA!!!a<^>^a^^^:ov^-cr±w^!:ft!IlStt^&v^ 0 — jRWter±, o<c~2 
15 mM<o&mmz, m&fc (p-3) <Dm.mz.m^\^x, 0. i~5ooii%© 

SMfr (P-3) fC*j-LT?r;Lk£«kV^S % £©fi^&ffi^J5fcae>©ifi[Hl£ 
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th-*smx&z> 0 yt%fflte&z>#m&ftvitm&fc (p-3) « % ftrntw-vm- 

(p-3) 0^*^J:rW^*^^0«Wf^fefcoV^TKM-rS. il 

5 it* ttins^flwa^?**, /Ky^^i^^^y (^w^^yv-b) ©«t 
# (p-3) r4VA^^^^f-^^iajftfcbfci^=A'3R^*#:©fi-^ > 

^^^^^^^^^m-r^o ^eofcfe, fi^ft: (P-3) ®^5tcD^^ 

$ffi<Dmm±, mmM&m-rz>k^z.ib}iz> 0 u&>u (p-3) 

flESrSbK:iRlJ:S*5ri:j8S-eft« 0 ^tt^#TT?fi^^ (P-3) Sr^fl?-*-* 

3) %imirz>m&Ki^ 7kmk*v $j*&m^z>zk7!>m*v\ / \ (p 

20 ll^fr (P-3) ^T*trS#||^ (THF, T1zh~hV/l>t£i£) k~7 v 

it^.B^k<D^—m^-^X\ m&fc (P-3) <Di//i^zx*c3r2cy->'Mfr$ : %}y) 
t&tzk&x&So h^>-b7y4k7kmmk<D^l%—m&mz.3s^xh, 

25 K* t- h7^W^!)A^n7-i h\ fby^Ty^^A^o 

-^i* p\ b y j-jvt # A ^ n y <i h\ ^vl^ f;V7 ^= ? A 
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^ ti £> (D^mc i Y) m v m vt^mm^-m^^xG p c m «t 9 soje-t-ttwr. 

(P-3) fc&ttStt^M^^©^*, V^5^77hi©^ 

5-£K:J;«9, (P-3) ^<D^<D(Dttm*?kfrZ>Z.bh^mxhZ> 0 

n&w (p-3) Tf^^s^, mmmmm. mm>t^ %n 

J; o T fe^fe 3 ^ h i£X% So 

(p-3) ©^77hi©^U^ilt (^^ p<^T^ 

10 V h) m^X\ Wn^^M^5 0 0 — 1, 0 0 0, 0 0 0tf)fSB-Cfc3 o 
§b(^tU^ffllil 0 00~1 00, 0 0 0T*fc5o fcfd\ ^ ^^ffl(7)_b|5g 

(Mw/Mn) t'l. 01 — 2. OOiSH-C'feSr £^£?*LV\, 

15 (^fiJ-a-^J; «9fS««^ bftX%Z 0 -ttefrlb, If^/P^S^/a-^n^^ 

3) <d^7^ h^coa^^i^sa-fs^^^x^So 

Mn= (¥tft©if$ (^r/1^%) /10 0) XMW M X ( a -/M3x^r/l/S(c 
*H"5 t^/v^^l:#:co^-/H^) +MW t 
20 ^CDif^fC^T, MnttMWff, MW M ft If ^/Wf^ifl:©^ 

/WfcSr, *3i^2/l~*3i:^40 00 0/l > £?£U< te&i-ei o/l— & 

25 fftmrttioT^itSrt'b-CtS, 

* ^—fls^WBLfo/fc-tem ( 1 - 3 - 2 ) (D^/^Jt^o £ 
£>> &<^f+ir5££:^T, £^#: (P-3) Z<Dh<D<DmWiift*m;&^m-tZ>Z 
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Mn= (^IfrOif^ (^%) /100) XMW M X (ffc^ (1-3-2 

) K:*f-f-s br=/^Hi*fro^HSF*) +mw, 

4, MW, (i_3_2) ©^*"C*)So 

Tf4 % GPC, 1 H-NMR, o-r h ^ 7^ "-OV^tLO^fe^^Mi - 

-hlEOM^fr (P-3) »cH-f5KWf±, m&ft (P-l) f^itM£*L<5 0 
(2-2) ^*^S^^/w^-hS«r^ri-S^*Yfe:^Sr 

^W*C*)*rit>J:<ftie,tLTV^ 0 iiifeOflMtH:, Mittf, Polymer Bulleti 
n, 11(1984), 135-, Macromolecules, 19(1986), 287-\£fflyjk £tbTV^ 0 t£oT 

s^-**^<pi-hattt, ^i^Ricf^R^ aamm«j:rjts^fic 
fcflwtTv^. ^*%si'/<*-hm&ft-fz>*mw<D4k<a-yd (1-2) « % 
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5o lot, Z<D£?iz'LT£.J&Vtcm&fch, 
5 S:tt6tl2 5 0~5 0 0nm(0|m i^*U<«53 0 0~4 0 0 
fi^^O^W^^« N 2&Hfcfi£\ 2&f£fi£\ ®»fi£\ ifcfcfcm 

15 t^fe^ 0 ^t-c, 2 5 o~5 o o nm(Dm^mmm^^m.^wrcf£^mm 

7*h4~7T?m&lZ, l^=./^3RJil«#:©WI^ S^aSfcJfcCT, MJBE 

flflMfe (1-2-2) &WIHfflb\sXm>&bi** JifB©#ftfc.fc!}# fetus 
fi^tttts*; (P-2) T^£*l5 0 KTcRS-eii, 5£ (P-2) T^^tuSS 
25 -^tt&fi-^ft: (P-2) -C^SBfSo 
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r 11 r11 ^skr^xrVa 2 

R 11 ^o^o2L"1^° ^Si(R 2 )(R 3 )-A 2 
Si" u ^pSi — CT 

I O V -^Si(R 2 )(R 3 )-A 2 



Si- 

°\ „>-L f <1 - 2 - 2) 

si— o^/ ro--si 

R R 11 



R " R 1 V Si(R2)(R3) ~ B2 
Rl1 ^Si^0^rf° /Si(R 2 )(R 3 )-B : 

/ O \ o:/D2x /n ,3\ 0 2 



6 u \ Jj 0 - S| W(R°)-B^ (P . 2) 

\ -Si— I _ / 
Si— O^/ hO-Si 



R" r11 



£ftk<*>5£K:*3VvC, R*\ R 2 &£tfR 3 (1-1-2) fc&tfZ-jib 

(Dm-^tmmizfemztizmT-fov), (2-2) -c^£;fr5s-e&^ ^ 

LTB 2 f« (2-2-P) ^§tL-5^T*fe^> 0 



( R6 ), 




— C 2 H 4 -Z 3 -f 3 S R 4 

* ^ 2 1_ p2_ s _»_ N / (2-2-P) 

V 



f« (2-2) (cl*5ft§SB-^^^CDlc^^U ^LT^if^gt-.OZ 1 *^ 
t>*R 6 ^^»^ (2-2) ^*5^5^tLb©M^e^|^|— X?fc5 0 
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s^ti ^ ^m&mte x <o m&fc (p-3) %mz>w&t mm^m-v.. 
m&fc (p-2) <DMm&mm-tzzb&-*imx*foz> 0 m^(Dif^^mm^m. 

nbtitcm&ftzmmit lt, ^b^m^fi-a-^ (fan 

10 t^^^*^©Mf^ 1 -(2-((4-^^^/V7^^/V)p« h^»- 1 -7s 
h *f ) - 2 , 2, 6, 6— 7- h^^-fc^y 1- (p?^) ]) 

u*->-2--7=c~/U-2- (2, 2, 6, 6— 7 1 Y=7^^)V-\ -fcV<y ^ 
/^^^ ^*>\ (1- (4- ( (4- 7^yn^) ^b^m^- 

/U) 7^=/^h^^) tv<y^^ 2 - (2-^a^E-^°n^/^/^^-^) 

15 f-fv u?) r^ywh, 2- (2-^n^ y^v^^» 

^) 7^y I/- K p— ^nn^^/>^.^i/^ 2— (2 — -?u^zfu;</s(jv 
**ri/) *^UZ/, 2- (2-^P^y/fU;m^) x^Wj^-e&So 

it5'tiaoT x (P-2) ^^^LT^ft^i-'S-t^^ 

20 (P-2) Sr^I4^^^«^tt^ 

Xmm-tZjjm, 2 5 0 o C^J:^]i5iaT^TOiS-t-5^fe, tl2 2 0 nm.B* 

S^fr (P-2) fc^lt^MttLft;^ 3g^#«^(D±^^Km c^*-- 

(p-2) ©mn • mm^m^-D^xmm-f-^o ^(Di^m^wm-m 
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m&ft (P-2) O^Srft^fiJtf»T?«fas^:5ri:dSRrtlT?«>»J, «jfi*f^H:J: 

o m&ft (p-2) uv^asiwtt, mtti&jz&< s m& 

(Ditmmm^mx^^o m-^v^ttmm^ m&vt (p-2) <ommt^v 
s (p-2) ^<mm^-r s ^mm&it&ft&m&mfcnfr&mmv, 

m&ft (p-2) <ofr?-m*sj:Tfifr?-&&m*s (p-3) mov^ra 

15 tf V\fc>»$>5 ^9 7 hflwSfcW^*^ 5 0 0-1, 
0 0 0, 0 0 0©ifflT«fc5, §fclC0tU^|SlttlOOO^lOO, 0 00 

o *LT, ^77MWiMf4> MItl. 0 1-3. 0O«5H"^*>5 

20 ^£9, (p-2) ©^*&3ftas££fc-Bre-c*>5 0 (P- 
s-g-ffc (p-3) <Dm&kmmzvTm&irzz.ki)*-(*%z> 0 

25 

^flfc/Hvvc*»W«r$ h^M^m^mm-r^K *&mzSlT<DmfafflK 
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Ph : -7ax~;V 
CH : u^3ci/;l> 
CP : v<^?-/i< 
E t : =c-*3-/\s 
i B u : >f yzff-jV 
i O c : ^yHsr^^-;v 
T F P r : h y :7°n fcV^ 

TDFOc : byf*7/VtD-l, 1, 2, 2-ff7kKn^f;V 
TMS : h P f/l/i/ y 

Mn : mmft^-m 

Mw : liWfi 

£S : B*3Hfe#c5££*fcfiL JASCO GULLIVER 1500 (-f ^ y v 5 ^^ h^^@$Ff 
RI-1530) 

^J:rh7k Kd77^ (THF) 
MiilS :1ml /vsx i n 
*7A1I : 4 Ot 

TSKguardcolumn HXL-L (GUARDCOLUMN) 

TSKgel GlOOOHxL mmmfttt (#V Xf-Uls) : 1,000) 
TSkgel G2000HxL (atf y : 10,000) 

&jEA£l£!&2P$$|Sf. : Polymer Laboratories*:^, Polymer Standards (PL), P 
olystyrene 
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fc*5, MMM 17~34*5it^l09~114 R:*5V>-Cf3u Bg?nmx$<5£##: 
ig<7)Shodex KF-G (GUARDCOLUMN) t 2;£<£>Shodex KF-804L ($¥M&$f-£-^rA (zjfy 
X^l/V) : 400, 000) ?r^i:^J^clo^V^•r*ffiV^, ^SjEftaffl^^^ bTBgfpm 
Xtt^#^±MShodex STANDARD M-75 (#?!J ^^/V^ ^T^ y h) ^rfflV^Co 

mmmi 

<\\&m (3-2-1) : h V ^A^^Lfc^^-y^v'/^^^-^i^vBI 

Op^^nfC, 7IC7K (6 4 0. 7 g) $5£T$hs^^ (2 0 0 g) -SrffiZ^ 
(211. 5g) ^^^7^^flI^HttWl^xy (i30g 

5 - t (e: i «9 bt, @#:^o^-a-#i (12 0. 7 g ) 

3r#fc 0 ^©^©GPCtaS^^fuyilOiiWfKi, fa 3 
lOOT'fcofco r^^>fb^ (A) £t"5 0 
mm^m^ £ OT^ffSrlfc 9 fiWc 500ml-4oP77^=tfc, {k&® 
20 (A) (12. 9g) % ^*T'l^f£j^bfcTHF (2 5 0m 

1) , *5it^7K^k^hy !7A (4. Og) £ffi&,Wc„ r^M^^^r^^ 
>y^^^-7-T^#b^^^nf^bT, 6 7°Ct?aigfSTO^bfc 0 MiMiJfeT 

25 H F T*2fc#- U n&ftlfk bT10. 1 g <Di\&m ( A - 1 ) Sr#fc„ 



H5SM2 



WO 2004/026883 



115 



PCT/JP2003/011856 



<tt&Vi (A - 1 ) ^<D hV * f^i/!);i/S(Z)tA> 

MW&M$&%'& V) Htiffc 2 0 0ml®4oP7773}^ -ffr^Nfc (A- 1 ) ( 
2. 0 g) % h/V^ls (1 0 0 g) , Hxf/i/7iy (1. 7 g) v &£T*h 
^Wanv^ (1. 4g) IrSAL, ^m^y * * X V & 

/^s*A£*Lfcte£4& (2. lg) &#fc 0 mSr-fb^ (A-T) £TZ>o 
\\&m (A-T) Mo^T, 1 H-NMR, 1 3 C-NMR, 2 9 S i -NM 

*5<fct* 1 3 C-NMRft-h^5), 37 3^/1^ £ h^^/^y^S^? : 3 
(Dm^X^^E-r^ - £ gSjfeig £ ^f Co 2 9 s i — NMR/5*£> N hV*^/W>V 
tvm&T&jtfrZ l!. 547ppm, 7^^/«©^LfcT#3t^l^-t-5 7 
7. 5 74 ppm, -7 8. 1 3 7 ppm, -78. 424ppm (V^ttfe^ 
h^^vW^SrSSS) (Dtf-^dSl : 3 : 3 <D&X* 3 ffi^fefS - £ « 
f&£*Wh 0 Mfcfr*?*^ h^©«JBft*3»6>, lfi*f^*tt^ (3-2-T) 

^^«5ts:^s^^ft^-&bfc e i R#tff*-?>* h/K©ay^j|&*^fe N i 

4 3 0 cm" 1 *3J;U?1 5 9 0 cm" 1 i -Ph©^®ft, 1 9 6 0 cm 

- 1 -l 7 6 o cm- 1 tem&^^^mvmmm, 1200cm- ^950 

cm" 1 fcS i -O-S i <DWfflBU. &£Xfil 2 5 0 cm" 1 fcS i -CH, 

-t) #5$ (3-2-T) t?^*jnsfli3areaE)«ii:*^u-cv>« 0 ^ot, 
(A-i) f« (3-2-1) T^istizmm&m-tzfc&mx&Ze ft 

-S i (O-) 3 Sr^t-ffiR-C&S. 
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Ph- 



Ph 



Ph 



/ 



/ 

o 



-TMS 



I 

O 



Si — o- 



-TMS 
q^TMS 
I 



Ph 



Ph Ph 



( 3-2-T ) 



Ph- 



Ph 



/ 



Si- 



/ 

O 



Ph 



-Si- 



6 \ 



Ph 



/ 



Si— O^/ JO / n . 



/ I 
Ph Ph 



3Na 



( 3-2-1 ) 



5 MMffl 3 

<tt&m (5-1) : t Kn^y;H^tf5ti^i{^0#^> 

mw^, mmm 1 <D^m^mm tt# htitc^m ( 3 _ 2 -i) (15. o g 

) , THF (8 5g) tt&*tt»SBlHCT^A'Ufc. 
10 -Cjf# N ^ nn^y (12. 8g) SrifiTSHMf-a* hm 1 0 ft 

JSTIITf , ^?S.T'3B#Mm#^«b^§r^$^ 0 &1>T% *f&7k3 0g 
15 SJS^#J^«4-^L^Ji^7Kjii^ilLfc 0 ft&frfcttWJB&ttfr 
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3. 9g©e«i#fe„ 

C) % 1 H-NMR, 2 9 S i -NMRfeit;i R##f{£J: <9#j?#fbfc: 0 GPC 

^ fvi^tfS 15:6 <^#ifcT\ fc Kn ^ V A^mt * 1 : 6 

/HiSr5frUfcT*KiSr*lft-J-<5fcr— ^25-7 7. 3> -77. 6, -7 8. 2p 
pmfcl : 3 : 3©i^Jti?3lI, /^fc^-TS t?-* #5- 2 

. 8 p pmjci*©W4*#ft"t-«ii:«JflttB*nfe. £ bCKB r «BW«fefcJ: 
!)i^tfcIR^ h/l^k, 1 4 3 0 cm" l *5itJtl 5 9 0 c m" 1 (C S i 

- p h (Dmfimm. neo-neocm- 1 tew&^-e^&Ltoflsmw}, & 

ttfco itbfcco^fi, (3-2-1) ^^^vi^nn^^e^^ 

tcj:9#e>tbfc^%^ (5-1) xm^ti^mm^-r^^t^^x^ 
<5c 




.Si(Me) 2 — H 



(5-1) 



»![4 
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m#m. mm&m, i*ii-*j:tj«Tn-h*«ifciooiai-^w 

= (5-1) (1. 0 g N Si -H£ It, 2. 7 x 1 0- 3 ^E- 

/U) % ^ n n ^ ^/IsXf-U^ (0. 5 g , 3. 3 x 1 0 ~ 3 ^/V) , 4 - t e r 
5 t-^;l/tfo*f=-;l/ (2. Omg) % *3«tTJ?h/^^ (1. 6 g) 

-££>^ (#/w*x;y KftWttC : 6& • ^tr-^T" ^/w^n^f- 

i/$fftc • =*r->I/^$u P fg-^rap : 311%, 8. 7 p. L.) >i?izxm 
AU t Ko^y/WbSJSSr^rofc. I R^fflV>T^iiJ^§:fTofc^m % 4B# 
10 mgjg^ S i -HtcS<5<KlR( v = 2 2 7 0 cm" 1 )©ra*«r?fc§BU RJES 

asfe«WBRJStt«r^»!:»fTbfc* N ##J*i*j (-3 5t) "C— UMWKLfc. * 

(UfTofCo tfcJMfe&lElJfcUfcfK THFCffiH^t, ;taJE»ifi&frofc& % o 
15 -^y-=^l^-^K:-CiSBW§fefeS:fT*V\ ^Mfttt^j: 5te*flci. 0g 
£r#fc (JR4S: 7 3%) „ ifetimj: 5ffiSM*5^^nvh^77^ 
T*«-#«U BBrt&Sr^fco TIB^-TI R*3«tU?NMRc7)M^fe, 

20 IR: v = 1267, 710 (C-Cl), 1170-1000 (Si-0-Si) cm" 1 

*H NMR (CDC1 3 , CDCl 3 ^2p: 6=7.3 ppm) : 6 =6. 8~7. 8 (-C 6 H 4 -), 6. 8~7. 8 (Si 
-[C 6 H 5 ]), 4.4~4.7 (-C 6 H 4 -[CH 2 ]-C1), 2.6-2.7 (-Si-CH 2 -[CH 2 ]-C 6 H 4 -), 2.2 
~2.4 (-Si-[CH]-CH 3 -C 6 H 4 ->, 1.3-1.5 (-Si-CH-[CH 3 ]-C 6 H 4 -), 0. 8~1. 1 (-Si-[ 
CH 2 ]-CH 2 -C 6 H 4 -) , 0.0~0.4 ((-Si-[CH 3 ]) 2 -) ppm 

25 
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Ph /Si(CH 3 ) 2 —CMS 



(11) 



MMffl 5 

^on^^x^f;^^^ 2 . 70X10" 3 ^r/U) s N, N-^rc^ 

• 3tK?P^ (0. 74g, 3. 24X10" 3 

*M s *j±t;THF (eomi) &tti&*, »#ufcas bKjfc$*fco sjes« 
fej^m, 5 n#m£i3& ^no^ ^mfcm<5 <mu ( v = 710 (ch 2 -cd cm- 1 ) 

#1. 5 0g2r#fc («: 8 7%) 0 r©^j;5ttt»7A^Pvh^ 
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*-t-iR*5j;t5NMR©jfe^b, ro^fe^s; (12) -e^s*,*-:^;*-* 

IR : v= 920 (C-S), 1210(C-S), 1300([C-N]-C=S), 1485([N-C]=S)cm- 1 

l H NMR(CDC1 3 ) : 8 = 7.0-7.4 (-C 6 H 4 -), 7.0-7.4 (Si-CC,^ ]), 4.4-4.6 (-C 

6 H 4 -[CH 2 ]-S-), 4.0-4.2, 3.6-3.8 (~N([CH 2 ]CH 3 ) 2 ), 2.5-2.7 (-Si-CH 2 -[CH 2 

]-C 6 H 4 -), 2.2-2.4 (-Si-[CH]-CH 3 -C 6 H 4 -), 1. 3—1. 4 (-Si-CH-[CH 3 ]-C 6 H 4 -), 1 

.2-1.3 (-Si-CH 2 -N(CH 2 [CH 3 ]) 2 ), 0.8-1.1 (-Si-[CH 2 ]-CH 2 -C 6 H 4 -), 0.0-0.3 

((-Si-[CH 3 ]) 2 -)ppm. 




(12) 





<m&mmm (a) ^mm> 
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mftm&uy h isthtc K77 hrtm*sv^, m&m&mmztnt2 0 om 1 - 

5"»w^*te, ttMUK3H^#B«T, JHM5T*&*t;lbffc«* (12) ( 
0. 1 7 g) % ***VA<m*7-A> (6. 4ml) , MBhA'X.ls (1 3. 9m 
1) , (1. 1ml) SrAn, Sfi^T«l#Lt, (A) 

ft«H«;<f*#H*T> #7*$^y ^&/8v\ fi^ffism ( A ) (3ml 
) &#JftU 4ml -^7^7y/;H^ALfci x i^tfJ'TTO^StLfci* 
X^ttfcTJllQlgft&tt* (ffi^J : 1 X 1 0- 2 P a) SrfroT, 

££M±£L 4 0 0 W ®^£E7KiS!lT : U V L - 4 0 0 HA) fc-fe 5/ b U jfefi-^ 

Sgm : 1 5 0 mm, *0**§Ui8& : 3 6 5 nm) : 4 . 7 mW/ c m 2 „ HI 

^51^ : lOrpm, fi^^ffl : 1 0#T*fcofc 0 £©fi^fle$gi£K:o^T, — 
(10 0ml) SrffiV>TSM«M^=fTo^, a^#>^P^|^fc-C(U 
J&bfc„ etHS^Sr^JE^^feiT 8 0«C"C3l*m«djftbT, 0. 0 6 3 g©M 

# (a) %#^c 0 ^<on&&<DG? cm^n^mm*. sui^ti^t 

^ff : H&#3te8c5£^fcS!U JASCO GULLIVER 1500 (4 l^T V ^ h j3*|£JS#fi*S 
fff RI-1530) 

: THF 

:1ml /m i n 
XyJ^Mfe : 4 0°C 

BSfO«X^#tt^ % Shodex KF-G (GUARDCOLUMN) +Shodex KF-804L 
(SmMMtf-m (tfVX^Uls): 400000) X 2$ 
I^E*ifflIW:^y (p^/P tfjryu-h) ; Shodex STANDARD M-75 

<m&K> 
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mM& 1 o°c/m i m, ao®a^$6H 1 0 ~ l 8 o°c 

5 f^jfig? : /^dryx;WY^iiiif|jtgfTGA 7 £r/BWc 0 
2 0°C/min N &|£UJGH 5 0 ~ 8 0 0 "C 

H«!l 7 

io2 g ©i^ (b) ?r#fc 0 z<Dm&t$(DGi>c%m&ftofd&mi:, mi 

•7yfc7kmm (0. 17ml) £Ti? h~ h P/V (0. 8 3 m 1 ) <Dj!i^$t 
15 SrpMLfco (b) (15mg) £ri^?£^ ^&TT?4 

^W^* (Mn) : 4 0 0 0 
fift^^* (Mw) : 7 0 0 0 
20 rfrftS (Mw/Mn) : 2. 9 

m&fc (a) ©i^t»tT, (b) <owAffiitft^tz. 0 

25 

HMM8 
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5 «£H$ (a) ©f^i^ffat, Jt^#: (c) ©H&^lff&fTofco 

io <m^> 

18 1 gCDJt^# (d) £#fc 0 roM^©GPCa!|^§rfTo^m«> *1 

<^7 7fi0^i|jt> 
15 M-frfc (b) ©t^il^lf^tt, (d) hm<DfrFA&mfe 

ic¥^^a (Mn) : 6 0 0 0 
Mfl 2 *^^?* (Mw) : 1 2 0 0 0 
#tfcft (Mw/Mn) : 2. 1 
20 <fi^W> 

Jt^# (a) ©i^^iCLt, (d) <0?»#tFf3r?Tofc o **fgjfeS 



25 HJfefltJ i o 

m&tirm* i 2 o&izwtm.^ mmme tmm^^xytm^n^\ o 
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. 0. 2 5 5 gOl^ ( e ) £#fc 0 Z.<DM-&ft<DGPCmfe&fto1t1&m-Z 

HJSM 1 1 

. 3 0 7 g©I^ (f) Sr#fco ^^l^CGPCi^^ofc^it £ 
1 4^i~ii?)t?fco^: 0 

(b) ©#^^IH#fcL-C, (f) ©^77 hilW^ft&SUJt 

WeEtfyft^-m. (Mn) : 9 0 0 0 
fi*¥*U^* (Mw) : 2 10 0 0 
(Mw/Mn) : 2. 8 

(a) ©i^^fiat, «^ (f) ©m^Srfrofco 
S&*tHi:<J;3#7**E«tf&&. feit^fifi:M^J:«ftt5W!¥ia«tt*i 4{c 

HJfeflJ l 2 

fi-^B#W?T2 4 0^#^fc^^ 3fe»^6i|SMIIR:UT5t«^*fi l V\ 0 
. 49 1gOl^ (g) £#fc 0 i©m#fr©GPCa8JE^fTofe»*Wt, £ 
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1 4iztjkirm<0X*&^f£ o 

n.&ft (a) ©^tufiat, m&fc ( g ) ^^^ofco ^st^s 













Tg 


Td 


No. 


No. 


(Mn) 


(Mw) 


(Mw/Mn) 


(°C) 


(°C) 


6 


(a) 


8,500 


12,000 


1.4 


94 


286 


7 


(b) 


12,000 


17,000 


1.4 


91 


289 


8 


(c) 


15,000 


22,000 


1.5 


93 


289 


9 


(d) 


20,000 


31.000 


1.6 


100 


289 


10 


(e) 


22,000 


39,000 


1.8 


111 


290 


11 | 


(f) 


26,000 


46,000 


1.8 


109 


297 


12 


Cg) 


25,000 I 


47.000 


1.9 


108 


299 



mmm i 3 

mMM3<D&mzmmvTm>tbtiwb&%j (s-n (so. o g ) % 

xfi/y^p 3 ^y7y /l/X> _^ v (2 7. 7 g) *5 J; TJ* f /J^zc ^ (77. 

W/^u^mW. 3. 0fi*%, 14^1) ^ir^T^PLfco 

SflJtU*^KJlZ^-5^ h/l^WSrffofctt* % Si-Htil^ti5t s -^ (2 
,13 0 cm" 1 ) ©m*«r«BBUfc*:«>, wOl^ra&KJES^/S Lfc, #ib*b 
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(i 7 e g ) srjp^ *^-mm&km (o. 5 s g ) srjq*., mmzx 

fi-fe®^ (63. Og, Jft$l : 9 9 . 1 %) <gr#fc 0 

5 ±iB©e6Hfr©GPc*fiaer±, 97. i%-e*>^ nsic^tiR, 1 h- 

NMR. 1 3 C-NMRSi^ 9 S i NMR©»^ (1 

IR (KBrfe) : v= 3,450 (-0H), 1430 (Si-Ph), 1135-1090 (Si-Ph), 1090-100 
0 (Si-O-Si) cm" 1 . 

10 X H NMR (400MHz, CDC1 3 , TMS : 8 =0. 0 ppm) : 7.55-7.08 (m, 35H, Ph-Si), 

3.65 (t, 6H,-[CH 2 ]-0H), 3.45 (t, 6H, -[CH 2 ]-0-C 2 H 4 -), 3.40 (t, 6H, -C 3 H 6 
-0-CCHJ-), 2.76 (t, 3H, -OH), 1.67 (tt, 6H, -CH 2 - [CH 2 ] -CH 2 -) , 0.67 (t, 6 
H, Si-CCHjj]-), 0.27 (s, 18H, -0Si[(CH 3 ) 2 ]-). 

13 CNMR (100MHz, CDC1 3 , TMS : 5 =0. 0 ppm) : 133.8-127.4 (Ph-Si), 73.7 

15 (-[CH 2 ]-0-C 2 H 4 -), 71.6 (-C.Ha-0-CCB,]-), 61.5 (~[CH 2 ]-0H) , 23.0 (~CH 2 -[CH 
2 ]-CH 2 -),13.7 (Si-[CH 2 ]-), -0.27 (-0Si[(CH 3 ) 2 ]-). 

2 9 Si NMR (79MHz, CDC1 3 , TMS : 5 =0.0 ppm): 12.05 <-0[Si] (CH 3 ) 2 CH 2 -), 
-77.42, -77.69, -78.06 (Ph-SiO, . 5 ). 





(13) 
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mmm 1 4 

T;v^^mmnrf. 1 0 om 1 -4ta77^3^ mmmi 3-e#fenfcft 

5 ^ (13) (3. Og) , *^^7-v'-^ (4 A) ICJ; ^ffcjBIUfc hy 
^JVT 5; V (0. 9 6g) *3±tj%|^fW07^K (35ml) 
Ayfc 0 •^^^•y^^^— 9— *fflV\ M-eSH^U3fe*se>^^fe (13) %m 

10 <>( K (2. 17 g> Yb-ar^J (13) Wtt4. 5^*) 3r^>jWc2jq;t. -7 

K (10 0ml) «:Jq*. N tK (300ml) tJ;51 E^gfe^ h y 

£.AzMg|£ (1%, 3 0 0ml) ^^520©^ *5£tJ?7k (3 0 0ml) 

15 £Z2m<Dffi&&Mmf'oTfatb, mTtosmt-r (5 g ) ^T^ufc 0 

5ml£Lfc 0 r<^it^ (5ml) /V (5 0ml) 

20 £&#Lfc 0 #^tl/fc3te*>J: 5ttfM^l^f ^D7>f K (5ml) Sr^P 
*.-CBF»«¥§*, ittfH**/— /U (5 0ml) fcDn*.S££K:J:tK t^J&OD 

SB^StIeIJR Lfco # btife* f- u?^ K 4 0 «C"C 6 R$|Htt$E3ft 

25 SMft3te*> i 5 tt^^#/c ( 1 . 0 8 7 g, ItZ^ : 2 7 . 8 %) 0 

roSi^i 5tt»GPCttm 9 9. TIBfC^-f- 1 
H-NMR, 1 3 C-NMR&itf 2 9 S i -NMROi*i>fe N rOft^ftiS 
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5£ (14) T~7r:£tiZ>Mm&mirZ>Z.k&frfr^tc 0 

1 H NMR (400MHz, CDC1 3 , TMS : 6=0.0 ppm) : 7. 55~7. 09 (m, 35H, Ph-Si), 
4.25 (t, 6H, -[CH 2 ]-0-(C=0)-), 3.57 (t, 6H, -[CH 2 ]-0-C 2 H 4 -) , 3.35 (t, 6H, 
-C 3 H6-0-[CH 2 ]-), 1.91 (s, 18H, -C(Br)[(CH 3 ) 2 ]), 1.61 (tt, 6H, -CH 2 -[CH 2 ] 
-CH 2 -), 0.62 (t, 6H, Si-[CH 2 ]-), 0.27 (s, 18H, -OSi [ (CH 3 ) 2 ] -) . 
13 CNMR (100MHz, CDC1 3 , TMS &3fg : 8 =0. 0 ppm) : 171.5 (C=0), 133. 8~127. 4 
(Ph-Si), 73.7 (-[CH 2 ]-0-C 2 H 4 -), 67.7 (-C 3 H, -0- [CH 2 ] -) , 64.9 (-[CH 2 ]-0-(C= 
0)-), 55.4 (-[C](Br)(CH 3 ) 2 ), 30.5 (-C (Br) [ (CH 3 ) 2 ] ) , 23.0 (-CH 2 - [CH 2 ] -CH 2 - 
),13.6 (Si-[CH 2 ]-) ( -0.30 (-OSi[(CH 3 ) 2 ]-). 

2 9 Si NMR (79MHz, CDC1 3 , TMS : 5 =0. 0 ppm) : 11.98 (-0[Si] (CH 3 ) 2 CH 2 -), 
-77.50, -77.84, -78.15 (Ph-SiO x . 5 ). 




(14) 



mmm 1 5 

wam&m, wrm^ tMMn^sxxmw^mx.tc2 0 o m 1 -iop77 
* =3 ^ mmm 3 (D&m&mm i^x&tbtitcfc&w (5-1) (16. 6 g ) , 

3-7*7^-1-^ (4. 9g) $$&T*hA'=-ls (2 1. 5g) SrttjA^ Jg 
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y;V%ffi*ftotz.t r. 5, S i -H^'JfM^tL^fc 0 — ^ (2, 130 cm 

KlR*'** h/l^^f^fTofc^, S i -HizBmZtlZK**- ? (2, 13 0c 

^^p^JJ^-x^^tTiJEgiU ?m&<Dmfc (19. 5g, 
$: 98. 5 %) £#fc 0 
10 #^tbfc^#X7)GPC^f^ 9 4. 6%1?&<9. TIB^-T 1 H-NMR, 
1 3 C-NMR*5j;t>* 2 9 S iNMR^^f), ^<D\\&W) (1 5) T? 

1 H NMR (400MHz, DMS0-d 6 , TMS &2p : 5=0.0ppm): 7.62—7.08 (m, 35H, Ph-Si 
), 4.38 (t, 3H, -OH), 3. 40 (td, 6H, -[CH 2 ]-0H) , 1.53 (tt, 6H, -[CH 2 ]-CH 2 -0 
15 H), 1.37 (tt, 6H, Si-CH 2 -[CH 2 ]-), 0.72 (tt, 6H, Si-[CH 2 ]-), 0.27 (s, 18H, 
-0Si[(CH 3 ) 2 ]-). 

13 CNMR (100MHz, DMS0-d 6 , TMS tf2p : 6=0.0ppm): 133. 2~127. 7 (Ph-Si), 60 
• 3 (-[CH 2 ]-0H), 36.1 (-[CH 2 ]-CH 2 -0H), 19.0 (Si-CH 2 -[CH 2 ]-), 17.3 (Si-[CH 2 
]-), -0.19 (-0Si[(CH 3 ) 2 ]-). 
20 2 9 Si NMR (79MHz, DMSO-dg, TMS W£ : 6=0.0 ppm) : 12.57 (-0[Si] (CH 3 ) 2 CH 2 -) 
, -77.02, -77.64, -78.91 (Ph-Si0 15 ). 
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(15) 



mm i e 

T/l^V#ffl^T, 10 0ml -Wl77^3[i, MMl 5-e#btLfc^ 
(15) (1. 5g) N *rU*c=L9 — ^—yx (4 A) fcl £ 9 §S$|bfc 

(0. 5 2g) ^WWf^n^F (13. 5g) Srtt 

itrfc^, VJJT-l /^^^-OftSPU 7 8°Cfc: 

(1. 17g, flfrfrfc (15) l^U4. 2^'») Srjg^^n^, -78°C 
{CTl^it#bfc#. ^TT'M{C2^f H m#bfc 0 BO»TiL by^^ 

15 T^^-Mm^^mKx^m^vtco mh^itz.^mK^^-u^^u^^ k ( 

5 0ml) Irix., 7k (150ml) J; £ l ®<E>i5fc8K ^ifcjcsS^- h y * AtK 

(1%, 15 0ml) |Jlj;52 IH<Di$fc$#\ *5«tTJS* (1 5 0ml) 
IsKoas^SrMB^fToTd^, ^fifcEH-^^^A (2. 5 g) ^Tf£i&iLfc 0 
n— ^y-^tft — iilTt':©^^IiLT«i^ 
20 2. 5ml£Lfc 0 rcDMff^ (2. 5ml) fc**/ — (2 5ml) SrJn*. 
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O^Srm#bfc 0 #£>;ft/;fc3f&*>.fc SttW^^fV'^^P^^ K (2. 5 
ml) SrJPxL"CH^#F$^: % Z.tiK**y— ;v (25ml) ^Di5ri(^j;^ 

>r K^s&^&miixufco nfctifc^f^q^ krt^^^^je^ (4 

0<C, 6l«m) Lt> aM*«fbJ:5ttJ*#:Sr#fe (0. 37g, W:18. 
4%) o 

:©f^OGPC«gli, 9 9. 4%T?S>?). TfE^i" 1 H-NMR, 1 
10 3 C-NMR*5,£t>* 2 9 S i -NMRCm?,, Z. <Dfc&to&i£ (l 6) T'^ 
$tL§«5tSr^T-r * £ t tfibfro fc„ 

1 H NMR (400MHz, CDC1 3 , TMS #3fS : 5 =0. 0 ppm) : 7. 58~7. 10 (m, 35H, Ph-Si), 
4.06 (t, 6H, -[CH 2 ]-0-(C=0)-), 1.88 (s, 18H, -C (Br) [ (CH 3 ) 2 ] ) , 1.63 (tt, 6 
H, -[CH 2 ]-CH 2 -0-), 1.40 (tt, 6H, Si-CH 2 -[CH 2 ]-), 0.65 (t, 6H, Si-[CH 2 ]-) , 
15 0.26 (s, 18H, -0Si[(CH 3 ) 2 ]-). 

13 CNMR (100MHz, CDC1 3 , TMS mm : 8 =0. 0 ppm) : 171.9 (C=0), 134.1—127.8 
(Ph-Si), 65.8 (-[CHJ-0-.), 56.1 (-[C] (Br) (CH 3 ) 2 ), 31. 9 (-[CH 2 ]-CH 2 -0-), 30 
.9 (-C(Br)[(CH 3 ) 2 ]), 19.5 (Si-CH 2 -[CH 2 ]-), 17.6 (Si-[CH 2 ]-), 0.40 (-0Si[( 
CH 3 ) 2 ]-). 

20 2 9 Si NMR (79MHz, CDC1 3 , TMS mm : 5=0.0 ppm): 12.53 (-0[Si] (CH 3 ) 2 CH 2 -), 
-76.59, -76.91, -77.24 (Ph-Si0 x . 5 ). 




mmm 1 7 
5 <m&mmm<Dmm> 

^SriAU £kloffr£^ (16) y/vm^^/v/L- (-) 

m^^^mm^titcM^mm^xm^M^m. 1. op a) &3 

T*l : 9 00 : 3 : 6iU T—y-vKD^BAS:;* * ^ y <f-;V<D&M& 
5 0wt%i:Wfi bfc 0 
15 <m^> 

MW&titcwmtf^xMTi/y'/u&m.wMk smutty h m 

(la) .}: 5 ft^£r#fc 0 fi^M^te 7 0 < CT**> 

(la) <Dmm&M7kmik?v**j\'Mz.xmm\^ti^ 1 h-nmrso 

20 ^^rfToT, ^;^—&£Z$tfV^—<D^tl^ftfcm?%Umm<D7'uh>tt:<D 
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©t^©THF»« (iwt.%) %mmvtz.o ztL&m&Tfr^'T&ftmzfr 

Sr^^f-^^TUTS^SrSefc®**, £*L«r«JBE*fc& (8 0°C. 6^) 

MMW l 8 ~ 2 l 

1 5 {^-T J: 5 £305 I7i tTl^ 

&frV\ (lb) (le) ©-ttl^Ptt©«fe-e«rt, J: 5 



<^l 5 > 











Mn 


Mn 


Mw/Mn 






(hr) 


(mol-%) 


mmm. 


mmm 


mmm 


17 


1a 


1.0 


18.8 


18,700 


15,800 


1.17 


18 


lb 


2.0 


44.9 


42,200 


45,200 


1.15 


19 


1c 


3.0 


50.0 


46,700 


52,400 


1.17 


20 


Id 


4.0 


60.2 


56,000 


64,000 


1.18 


21 


le 


5.0 


72.4 


66,900 


68,300 


1.18 



MMM 2 2 

<m&mmm<Dmm> 

St*Mfc;a$;*7 v V Stifc Y?? Missive, Hsmttf^xMTiszfMzJ^fcfg— 

mzmx u £ h izmmm 1 4 ^titdt^m (14) /*??v >vm* ^ 
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t>: 1. OPa) Sr3®frftV\ JS^HfcffiSrilMSLfcS:*, K'<— 

14) x p«^^y^^^/K Jlteffl— #0:fc£t> 4 L- (-) -^/w-tm' v©fr| 
5 ^ y ^(DM(D^r/UitXl : 9 00 : 3 : T~V— AstoWBMS:* Z 9 

# (2 a) ©»6T*3ft!i*>J: 5*^Sr#/t c 1^^14 7 0^^ 

-n^ (2 a) <^^^fi7K^^nn^/^^T#|^bfc^ N 1 H-NMR» 

m&fc<D T H F ( l w t . %) £Mi bfc 0 r. ti%&BiT ;v ^ £ tilt 

(2a) ©i^wt, g p csa^id «t t» mm £ axfcscspg&a^ 

20 <i/57b ^©3g^^a^?*f > 

fee 

25 <fh^> 

^77h@©IiMn= (^%) /100) XMW M X (a 
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mw m =100 (^ y 

a -yv^^XT-frmfctt-tZ tf-/l^¥ift<^/Wfc= 3 0 0 
MW, =167.01 (BrC(CH 3 ) 2 C0 2 H) 
5 <^7 7hi©^iif> 

7yfcfo*Wt (0. 17ml) <hTirh~hy/V (0. 83ml) Ojffi^SSft 
SrlW3KLfc 0 l^lriA tfcjKy 7°n ky^w ^ (l. 5ml 

) F^(C*5V>T N (2 a) (lOmg) «rjgfl?£i*\ 

fi^©GPCSJS*^Tofc3lt*tt % mi 6-2^-rii«9-Cfcofc 0 
HJteM 2 3 — 27 

m^wsr* i6-i \z^r x o i^tcumt, mm 22 1 mmx. ut 

15 fi^»SrfrV\ (2 b) (2 f) <B**L^;h,©»fe-ettfc ± 5 

^J^r^fe, ^^r^ 16-11^ bfc 0 ^7 7 Hil©aiWfcW^««-J|C, £ 

20 -?ft^«?*ffcoV>T^^M2 2C0^^|H^CUTfTV\ MI^16 
- 2 {C^LfCo 
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<«1 6-1 > 



mmm 


£&« 


(hr) 


(mol-%) 


Mn 

Sfftfit 


Mn 

mmm 


Mw/Mn 

mmm 


22 


2a 


0.5 


25.2 


24,500 


21,500 


1.14 


23 


2b 


1.0 


38.4 


36,400 


36,300 


1.14 


24 


2c 


1.5 


43.8 


41,300 


39,900 


1.14 


25 


2d 


3.0 


53.4 


49,900 


50,600 


1.14 


26 


2e 


4.0 


60.9 


56,700 


54,400 


1.15 


27 


2f 


5.0 


75.5 


69,800 


70,000 


1.16 



mmm 




Mn 


Mn 

mmm 


Mw/Mn 

mmm 


22 


2a 


7,700 


8,600 


1.13 


23 


; 2b 


11,700 


12,600 


1.15 


24 


2c 


13,300 


14,200 


1.14 


25 


2d 


16,200 


17,000 


1.20 


26 


2e 


18,400 


19,900 


1.19 


27 


2f 


22,800 


24,900 


1.14 



5 mmm 2 8 

<m&mmm(Dmm> 

iHSr^AU i5h\z.fc<&m (14) y/VSM^/L- (-) 

10 i&®mtf>>^mM£frtm&mmzxmM;m2iw,m, imts-. 1. op a) £3 

T'l : 4 5 0 : 3 : 6 t U T- V—}\><D®mm& * * ? V /I'gM ^(OmStifi 
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5 owt%t^iafc, 
5 i9 , fi-a-^r^ » o . 25 -c & o fc 0 r <dm^r^ mas mtm 

it, fi-^ft: (3 a) <D]%m&m7km4k?vv*/l/M<lTifcffl.\,tz.^ 1 H-NM 

r©l^©THFM (lwt.%) £r!SMLfc 0 ^^fiH4T/V^^^$ 
^^^f-^^TLTfi^^W^ii-, r*L&$cJEES£4& (8 0°C S 6B#^ 
£ tL5 (3a) ©SRiafiflZfl&^fl:* GPC ^lij^fc J; <0 MM £ tifcWc^ 

15 <7=77 hm<Dmm$r*mm> 

oTV^^^U TIS^^J; «9ff-#bfc^«, & 1 7 - 2 fc^-Tal 9 "Cfeo 
20 <ff-^5&> 

^7 7fi«Mn= (^%) /100) XMW M X (a 

mw m =100 (y^^y ;vm.* f-M 

25 a -^n^m^^y^^^f-f-§ \£-;\,-%C&Vfc(D*:;Vyc l = 15 0 
MW, =167.01 (BrC(CH 3 ) 2 C0 2 H) 
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7yfcfcMWL (0. 17ml) tT± h= h y /V (0. 83ml) O?!!^^ 
«rWS4bfe 0 i^f mifc# y if vyiw ^ (1. 5m l 

) ftfc^T, (3 a) (lOmg) 

HXbfca^cDGPCaU^fTofc^fi, g?l 7 - 2^t-il^T^feofc 0 
MMM 2 9 ~ 3 4 

m&mm&m: 17-1 J: 5 fc^H 28t mMfc LT 

io m^^Ti\ (3 b) (3 g ) (d^^^^-x:^^ o?m 

^?^^fe> ^^17-l^Ufc 0 ^7 b^^S^W^itf^. 

^ y i&mm&km, gpc j:§^77h m^m^^m^ x 

- 2 fc^bfco 



<3U 7- 1 > 







(hr) 


(mol-%) 


Mn 


Mn 


Mw/Mn 


28 


3a 


0.3 


24.1 


12.700 


12,000 


1.15 


29 


3b 


0.5 


36.3 


18,200 


16,900 


1.15 


30 


3c 


1.0 


46.0 


22,600 


22,700 


1.15 


31 


3d 


1.5 


59.8 


28,800 


29,000 


1.15 


32 


3e 


2.0 


71.5 


34,000 


33,800 


1.17 


33 


3f 


2.5 


73.0 


34,700 


35,700 


1.16 


34 


3g 


3.0 


81.5 


38.500 


40,700 


1.17 



20 
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<mi7-2> w j ? vmzmt 







Mn 


Mn 

mmm 


IWI \a/ S N/1 r\ 


28 


3a 


3.800 


5,200 


1.17 


29 


3b 


5,600 


6,900 


1.16 


30 


3c 


7,100 


8,900 


1.15 


31 


3d 


9,100 


10,100 


1.15 


32 


3e 


10,900 


11,700 


1.15 


33 


3f 


11,100 


11,900 


1.17 


34 


3g 


12,400 


13,100 


1.17 



3 5 

= f£ N 7x^h^ (9 9 g) , tKM^MJ !7^ (1 0 g) , 

(5 0 0ml) £tt&^M#^<!:&A Lfc D MmcX^r^^ 

^r^/w^ i i9 Jhtf\ MUX 1 Sfe#«bT^L7cia#:^^ciWtt5$-^ 

gfe^U ^H^^}C1T7 0°^ 4^1^^a ; v\ &&mfc<Dfc&Vo (A-l 
) (6 6 g) &#7h 0 

<7x^hM h^^^Sr^^ vxm>btitc4b&!%) (A-l) 
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79*=^ mw^-, mmm3 5xmhtiti^m (a-d (i. 2 g ) % t 
h7tKn77y (i2 g ), hyx^r^y (i. 8 g ) 3H±&^ nmm 

5 ^ n n h y ^ 9vi^>? V ( 2 . 3 g ) £r*U ^FlT'IT bfc«, ^TH-T^^MT' 

io mm. v-^tfis-f—xm&mmvx 

fiftlftOft^ft (A-T) (1. 2g) <Sr#fc„ 

(A-T) (COVNT, 1 H-NMR, I3 C-NMR, 29 S i-NMR, % 
S##T\ X^ B B a^3t^s *3«kU5l R^iC^tJ^it^f^fTofCo 1 H-NM 
R^-K *5«fctf 13 C-NMRft- 7x^Sihy^5 L /^!;/l' 
15 36^7 : 3(Dm&itX&fctZ>msitm£tltz. 0 29 S i-NMRH, MJ ^ 
/Vv-y ;Vm&7fim~fZ> 1 1. 5 4 7 p p m, 7 x =;H^rt t Tit^/T^t 5 
-77. 574ppm, - 78. 1 3 7pp m> -78. 424ppm (V>"ftb 
fcfh7^f/^7y|:S2p) : 3 : 3 <Z)J^"e3®^#^-f-^ r. £ 

20 wm<D3z (3-2-T) fc^-t-flKgflcoam^s^-ftb^o xiMteflfi&ff 
Wfcj;5iBf*#i3artWf«>3iif**»fe, ^(Dik&mmm<D&: (3-2-T) ic^-t 

M&ftXh%>Zbft7F%£&tlfr 0 I R&tifX^f b'A'Vmi&ft&frh. 14 3 0 
cnr l *5.fct*l 5 9 0 cm-'tSi -Ph©££Jg»u 1 96 0-1 76 0 cm" 
1 fcflHfe^^^St©ffiFS«i % 1200~950cm- 1 ^Si-O-Si £>#fl|& 
25 » N 1 2 5 0 cm-'KS i -CH 3 <Dmmtttl*timM&ft&&fr&VMiStlit. 
. hy ^^/P^U/HSSrJIgf^S-tt-fcft:^ (A-T) tfHtrgB© 

xt (3-2-T) T*§*t«flBfiSr^rt-5ri:Sr3r^u-CV>« 0 rcr^^, 
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it&m (A-D &i$m<a& (3-2-1) x~m£ti2>mi&*i}^x\,^z.k& 
mmm 3 7 



mk^g 3 8 

<i\&m (17) — © b y * y ;h©ia> 
tt&m (A-D s> (17) zm^zuftte, mmwutmm 

©SWNtfrS-fcfcJ:^ s£ (18-T) T^&jftS h y ^^/^y/^^i" 

M3 6£m^<^m-£ i 9>fb^ (18-t) <o«aabWf«rff5ii-e. urawb 

(17) ©&jEft«:?re-r5£fcas-C#3, 



CH 
I CH 




(17) 
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MMm 3 9 

afc, ^n^;^y^ h ^ 9y (1 9 Qg) ^ TH F (1 00ml 

) * ymik-rhVtJ* (i. 7 g ) teZtf^^Tk (2. 3 g) Srtfctf^ 
*^ftj»bT»5Mfe@ft:©{b-a4fe (4. 2g) £r#fc 0 

mmm 40 

St^frNJ^Mttttfcft^l 0 0ml C40P77^n|: N mMM 3 9t« 
(1. Og) , THF (3 0ml) , hyx^ 7 >;y ( 0 . 5 
g) fcWh^WBn^y (0. 7g) Srffc3&^, -r^f-y^^^^ 

9-T?i»bJ!fi«sfe*«-c2i*i«iiw*bfc. Bumr*. mmm3 6<Dmmmm 
K&nzm&kmmztumisTs &mtm#<Dfc&% (o. 9 g ) £#fc 0 

*»e>*Lfcffr&*&, 1 H— NMR N 29 S i-NMR^J;VXlM&*«KlrtWfteJ: 
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SSr^t5 8. 43ppm, ^ n^^/HJSr^rbT«3ftSr*«H-«- 6 6 
. 37ppm, -6 7. 97ppm, -67. 9 9 p pm©3li©^)5Si 
U^fltCo -6 7. 9 7 ppm, -6 7. 9 9 p pmrot^^^Ofp^, -6 
6. 3 7ppm0^3lft©Jttt6 : l^oft. £jh,fc©»*£ XJMMM* 
SftAWfcJ: 3* ^*f^*f#T'fe§^^@#:o^tj«^; (19 

£4feW\ 5*: (20) ^Zfr&ffisk&tci-zk&mztiit, 



CP 



CP 
CP 

j 0^ Si J-~-0— TMS 

Ni- 0 -rsi— °-™ s 




O-TMS 



CP 



CP 




/ 



o 



CP 



•3Na 



(20) 



MMM4 1 
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mmm4 2 

<fc-&m (21) h y y /um<DmA> 

K&m (A-D 0^9^ (21) sr^aawm, mmm3 6tm 
Wk^mf^ff o^tiz^y, s (22) -e^t^a h y ^f/wy /v-ssr^rf-s 

^m-J^-m^ (2 2) ©«ai»*f Srfi 1 5 ^ ^ t?, fufBfc^ (2 1) 



Et 




Et 



■3Na 



(21) 



Et 




O-TMS 



(22) 
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MMffl4 3 

7* = ^ ^y^;Ufy> h^>->^> (18. 7g) , THF (100ml 

) . xmti-hvvj* (i. 8 g ) ^itm-r^* (2. 4 g ) 
zti&mmu n&ft#kisX&3zftm#i<D<k&vs (5. i g ) %mc 0 

a»(li?&Sl»«r«l0f«i-rtfcrt«C«2 0 Oml®4oP77^=t, HJfeM 4 3T* 
»&Jh/fc»^H#©fc^ (1. Og) , THF (20ml) N hps^j 
5^ (0. 5g) feitfhy^WnB^V (0. 8g) &ita* % 

©«3tfflt»fc*3»t5#^i:|Rl«H:«yffiUT, »5|SRIHS*c©'fb'^* (0. 9 g) £ 

JifB©i|&5frf£@#fc:ov^ 'H-NMRfc-it; 29 s i -nmr|:± Vffimfflffi 

3<&9&l£^&&t&ZLk#im£1ri1t 0 29 Si-NMRH, hVJ^isV 
;v>m&&V£rZ8. 7 2ppm, -ry^^SSr^*UT«atSr^i-5-6 7. 
3 8 p p m^ -68. Olppm, — 6 8. 37pp m<D tT— ^ 1:3:3© 

jfcftmtiwfc&tote, it (23) ^§ixs^>r*{b^"e«>5i?i«B$tbfe 0 

^oT> 3SK«4 3T?#6Jifcft^||tt, & (2 4) T^SftSfl^SHT-f-S 1 
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iBu 



iBu 



iBu^ / 



-O— TMS 
-TMS 



Ni^ol'I^O-T 
/ \ 

O \ O O-TMS 

Si— O^I^O— Si 

iBu ' \ iBu 

iBu iBu 



(23) 



iBu 



iBu 



iBu 



/ 

o 



/ 



-Si-" 

-Hr 

o V 



-0 



\ o 

Si— O^igjX)- 
iBu 

iBu 



;Si 



iBu 



\ 



•3Na 



(24) 



iBu 



5 MMM4 5 

v^ewm, mMM3 5tmm<DWirE%ft5z.biz.£i9. & (25) 3*1,5 

10 5„ 
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iOc 
I iOc 




iOc 



•3Na 



(25) 



mmw4 e 

<\^m (2 5) ^ObJJ^f;i/i/U;i/S©iA> 

(A-i) (Dix&v)\z.ik-&m (25) ^v^5^^ mmm36tm 
m(Dm^no^tiz:^v, ^ (2 6) ^^tu-s hv ^^^v^m^-r^ 

ekm&<D8tmzj:*)fc&m (2 6) ^mmmrtn^^t-v, mmt&m (2 

5) O^SrflttBi-5r t«s-e*s 0 



iOc 
iOc 




iOc 



O-TMS 



(26) 
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MMM4 7 

> 

= h ]) y/^vizfn \?/UbV * b^^v^ (lOOg) , THF (5 0 0 
m 1 ) % flJU ^"^Tfc (10. 5 g ) &£X*7kmb:i- b V VJ* ( 7 . 9 g ) £tfc& 

S^mMSr^TVX 7 4 g(Dfi^^(D@^^#fc 0 
^IM4 8 

^»J4 7T?#b^fc&#,m*^@^ (1. Og) % THF (I0g) 
, teXUbV^sUT^^ (1. Og) &fti2^ N ^^^-C^-^L^ 0 ^ 
y^vfxf—^—X-MWVft&b, Mt^oDhP^f;^>7y (3. 3 

g) %miiftmT»ffiT^fc 0 iT^Tt, ^ia-eM^3^r^#^MUTMJs 

n— rc/^Tjfi — ^— -e«EEabmLT&-fe@#:©Yt:^ (0. 

9g) &#fc„ 
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nbtitc^B^(Dmmmc-D\,^x^ gpc n 1 h-nmr, 29 si-n 

5 b ^ f> , h y ^/U^- ci bhV * ^JV*/ y /l^tfS 7 : 3 tf^^Jfc-C 

¥/um&^vTmm:%7Fig£-fzt o »--?tfi : 3 : 30^30, bv*^/^>v 

/i^3£Sr^ifti-S ^ JOS 1 2 . llpp mfc 1 o#ftf5 £ £ fo± o i 

3 C-NMRft l -Ftf)13 1~12 3ppm, 2 8 ~ 2 7 p p m N 6~5p 
10 p m}c b y 7^0/0 tV^Str^tS t-^^^ftL, 1. 4 p p m\Z. h V 

h^(Dm7£fam*b, mttttmtt (27) ^-rm^^m^^-m (m/ 

z = 1287) , 5ft (27) <£>*i5£#J; 9 h y ^ y'/i^as— fiJDUHU^iS 
MttA (m/ z = 1 2 7 1 ) *5 £t*& (27) ©fflKftftrJ; «9 h y y>u 
15 fcJVH£flS-' flJSUIU^aM^ft (m/z = 118 9) £-ifcbfc 0 X££*3£fi? 
#rfc:J:5>l&&fl*^W^;fca>e> % a; (2 7) fc^iiSaiflc-CfcSc: 
Hfco :ilf>«, Watr^O^^fesafe^^©®^^ (2 7) 

=ft (2 8) ©«at-efcst^$tb5o 



TFPr 




(27) 
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TFPr 
I TFPr 




(28) 



mmm4 9 

te* byf*7^tc-l, 1, 2, 2-rh7tKn^f/Vhyxb^^> 
(4. 9g) , THF (15ml) , T^Wtit^ h V V J* (0. 2g) % ^t 
(0. 2g) iffcJi^I^^gAl. 7 5°CT?Mil^Lfc e *»0| 

M.!£&mm KX 8 0°C, 3^W^SrfrV\ 4. 0gO^j:5i4»#fc o 
5 0 

M5 0ml©3oP77^3^ MMM4 9T»nibfrlf£*b1b£?ymfc (2 
. 6g) „ THF (lOg) , hyxf;i,7^y (i. 0 g) & £Tf h V * ?Sl> 

(3. 3 g ) ^rttiA^ ^y*^v?*?-^-xmfr\st£i£h-m. 
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tt^^»t?fct), t©^iii/K!J^f vyif T-liW^i3 6 5 o (5fe 

*f£E) T?tt* 10 0 %T*$>S r b &$m£tlfz. 0 ^<D^Mtmmm 35-48© 

famtfrbm&mzmm^x, M©ttt«fe5it>i5ttiWK (29) -e 
4&«\ ^ (30) -e*$tb5«it^-r5ii«b^(^$tt^o 

TDFOc 

I TDFOc 
TDFOc O — J. L-—O— TMS 

x si-°-i-si— °-™ s 

/ \ 

O °\ O O-TMS (29) 

Si— O^J.^— Si 

TDFOc TDFOc' TDFOc 



MMM 5 1 

tt&m (A-l) ^-tfe«9fcHife^l3 7-C#btL^'fb^ (1 7) tr^S^l. 
^te. ^»J3 i:^cD^§r^f 5 - ^^j; 19, ^ (3 1) T^ft-Mb^g- 



TDFOc 



TDFOc 



I TDFOc 




(30) 
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,Si(Me) 2 — H 



CH CH / 
O— S S\*h° Si(Me) 2 — H 



O x 0 O — Si(Me) 2 — H (31) 



o \ y , 

CH CH 



5 2 

(A-l) (Dftb 9 KlIIJSM 3 9t?#fe*L*'fb#* (2 0) SrJB^SE* 
iftM3 tHt©^Mfr5 9> 5£ (3 2) -e^^ti.^'fb^Sr 



.Si(Me) 2 — H 
CP^ CP / 

„ D O— Si^° ^-Si(Me) 2 — H 



/ O X 0 O— Si(Me) 2 — H 



Q \. , u / v /2 n (32) 
CP' 



/ s, -o-f *^cf n cp 

CP CP 



mmm 5 3 

(A-l) (D^«5^JfeM4 lT»m>bfoZ>4k&m (2 1) <SrMV^£* 
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5 HffiM 5 4 

fl*^4fc (A-l) ©ft*? (9 mHjteM 4 lTfifeiiSfls^Ui (21) StM^-BE* 




Si(Me) 2 — H 



(33) 



Et Et 



10 




mmm 5 5 
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It&m (A-l) <Dftt>yfrmMM4 3-?&t>tiZ4k&® (24) Srfflv^E* 
^iM3iif^Mfr5-itj;!)> ^ (3 5) -C^StbS-fb^toSr 



HifeM 5 6 

ffiTMn-, afttK mm&m*itftmm3 o omi <DRj&mmK* mmm4 

7 <D&m&mm UT# b*Lfcte^#> (28) ( 1 0 g ) N *3 J; "UW Kb^bb 
# — tf>Xm&t&&H CFC-225 (80ml) f£jfttt3lf 
ict^VLfc, aftTTJSWUiSfc, ^B^f^y (12. 5g) 
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i¥WIttl,4 4 0ffect TlBfC^-T 1 H-NMR, 1 3 C-NMR*3 
XXf 2 9 S i-NMROi*i»fc, (3 6) •C^$*t«#agSr^r 

IR (KBrfcfe) : v v . s = 2,140 (C=0), v v . s =l, 319, 1,215 (-CF 3 ), 1,090—1,000 (S 
i-O-Si) cm" 1 . 

*HNMR (400MHz, CDC1 3 , TMS ^|!p : 6=0.0 ppm) : 4.79 (s, 3H, -0Si[H] (CH 3 ) 2 ) 
2.11 On, 14H, -CCH 2 ]-CF 3 ), 0.88 (m, 14H, Si-[CH 2 ]-CH 2 -CF 3 ) , 0.27 (s, 18H, - 
0SiH[(CH 3 ) 2 ]). 

13 C NMR (100MHz, CDC1 3 , TMS $|£2p : 5 =0. 0 ppm) : 127.1 (-[CF 3 ]), 27.6 (-[CH 2 ] 
-CF 3 ), 23.3 (-CH-[CH I ]-CH a -) f 13.8 (Si-[CH 2 ]-), 4.5 (Si-[CH 2 ]-CH 2 -CF 3 ), -0 
.2 (-0SiH[(CH 3 ) 2 ]-). 

29 Si NMR (79MHz, CDC1 3 , TMS ^2jS : 5=0.0 ppm): -2.38 (-0[Si]H(CH 3 ) 2 ), -66 
. 39, -68. 68, -69. 20 (CFsC^-SiOj . s ) . 
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»T»^f-, aaetK Jt^tssTflt^rt^sn 0 om 1 <fb&& ( 

2 9) (2. 5 g) x i/y^jjn-^y/D^x^-f/V (2. 7 g) , £5 
.fct^h/^^ (3. Og) Srita^ <fc«|»-CS^-^Ufc. 

^7°y ^yVXffcftMtilX^* hA^#f«rfrV\ S i -HSfc**-*"* 2 13 0 
cm- 1 O^^LTVNS^^^tT, SJ*©*£fcUfc Q fiCHft* 

£®»BI§ftttt>2: 5tt«#©GPC«SH:9 9. 9%, gWStfH^ftte 1 7 9 

o, mmwQfrf-mtn 910^9, ria^-r 1 h-nmr, 1 3 c-nm 

R*5<fctf 2 9 S i-NMROjfe#i»6, lOft^^S (4 7-6) T?^$tV-5 

IR (KBr&) : v s = 3,450 (-0H), v T . ,=1,319, 1,215 (-CF 3 ), 1,090-1,000 (Si- 
0-Si) cm -1 . 
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1 U NMR (400MHz, CDC1 3 , TVS #9 : 5 =0. 0 ppm) : 3.69 (broad, 6H, -[CHj-OH), 
3.51 (t, 6H, -ECH 2 ]-0-C 2 H 4 -), 3.41 (t, 6H, -C 3 He-0-[CH 2 ]-), 2.70 (broad, 
3H, -OH), 2.05 (m, 14H, -[CH 2 ]-CF 3 ), 1.60 (tt, 6H, -CH 2 - [CH 2 ] -CH 2 -) , 0.8 
2 On, 14H, Si-[CH 2 ]-CH 2 -CF 3 ), 0.60 (t, 6H, Si-[CH 2 ]-), 0.14 (s, 18H, -0Si[ 
5 (CH 3 ) 2 ]-). 

13 CNMR (100MHz, CDC1 3 ,TMS flftS : 5 =0. 0 ppm) : 126.9 (-[CF 3 ]), 73.4 (-[CH, 
]-0-C 2 H 4 -), 71.7 (-C 3 H 6 -0-[CH 2 ]-), 61.5 (-[CH 2 ]-0H), 27.6 (-[CH 2 ]-CF 3 ) , 23 
.0 (-CH 2 -[CH 2 ]-CH 2 -),13.6 (Si-[CH 2 ]-) , 4.5 (Si-[CH 2 ]-CH 2 -CF 3 ) , -0.25 (-OSi 
C(CH 3 ) 2 ]-). 

0 2 9 Si NMR (79MHz, CDC1 3 , TMS flftl : 6=0.0 ppm): 12.27 <-0[Si] (CH 3 ) 2 CH 2 -), 
-66.75, -68.76, -69.92 (CF 3 C 2 H 4 -SiO, . 5 ) . 
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Oml) *^^2-^n^- 2 -^^/^n^V^/^ 

T-emmmEWkmvT. ara*tt«, ± (2 . 5 s 1 g% 4** • 6 

20 3. 6%) 0 

r©Iimj:5»OGPCi^ 9 6. 2%Tfc^ TIBtC^f 1 
H-NMR, 1 3 c-NMR^i^ 9 Si-NMR(D»m, £©<b**rtf 
5* (4 9-6) -C^SilSflfii^s-^^^ 

IR (KBrfe) : Vv . s = 1,738 (C=0), v„ .-1.319. 1,215 (-CF 3 ), 1,090-1,000 (S 
25 i-0-Si) cm" 1 . 

*H NMR (400MHz, CDC1 3 . TMS *» : 6 =0. 0 pp m ) : 4.31 (t, 6H, - [CH 2 ] -0- (C=0) - 
), 3.67 (t, 6H, -[CH 2 ]-0-C 2 H 4 -), 3.44 (t, 6H, -Q.H.-O-fcq, ]-), 2.08 (m, 1 
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4H, -[CH 2 ]-CF 3 ), 1.94 (s, 18H, -C (Br) [ (CH 3 ) 2 ] ) , 1.60 (tt, 6H, -CH 2 -[CH 2 ]-C 
H 2 -), 0.84 (m, 14H, Si-[CH 2 ]-CH 2 -CF 3 ) , 0.61 (t, 6H, Si-[CH 2 ]-), 0.15 (s, 1 
8H, -OSi[(CH 3 ) 2 ]-). 

13 CNMR (100MHz, CDC1 3 ,TMS if2p : 5=0.0 ppm) : 171.7 ((C=0), 126.9 (-[CF 3 ] 
5 ), 73.6 (-[CH 2 ]-0-C 2 H 4 -), 68.2 (-CjHs-O-CCH,]-), 65.1 (- [CH 2 ] -0- (C=0) -) , 
55.6 (-[C](Br)(CH 3 ) 2 ), 30.7 (-C (Br) [ (CH 3 ) 2 ] ) , 27.7 (- [CH 2 ] -CF 3 ) , 23.3 (-CH 2 
-[CH 2 ]-CH 2 -),13.8 (Si-ECH,]-), 4.8 (Si-[CH 2 ]-CH 2 -CF 3 ), -0.2 (-OSi [ (CH 3 ) 2 ]- 
). 

2 9 Si NMR (79MHz, CDC1 3 , TMS «i : 5=0.0 ppm): 12.65 (-0[Si] (CH 3 ) 2 CH 2 -), 
10 -66.35, -68.34, -69.59 (CFaC^-SiOi. 5 ). 
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SrWMUfe. fl^^Sr^AUfcsKy^ntf^^-r^c^-^ (l. 5m i 
) rtte*^T, ^OA^ttlcl^: ( 4 «) (10mg) Sr^?^ -r^* 
x-r J/^^^— 9-«r«^.fc^^ 3 .^-^rrt tC ^v^4 0°C, 2 4»L 
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MMffl 1 l o ~ 1 1 4 

m&mmzm 24-1 <t 5 kssje Lfcjs**H\ &im 109* ng^M l 

Tfi^frV\ (4 b) (4e) ©W^tfet^±5* 

«P»Sr#fc. ^LT, *ix-P*L©a:^fcov>T, &»0!fl 0 9 tragic: 

ur««*rffv\ wm&m&Ht, wmfrHtitszTtfr?- 

O^i^^fcoV^tWt*! 0 9©«^i:|||»||cUTffV\ *©**«r 



<i2 4 - 1 > 



No. 


No. 


(hr) 


(mol-%) 


Mn 

MmW. 


Mn 

mmm 


Mw/Mn 


109 


4a 


0.75 


1.1 


3,000 


3,900 


1.15 


110 


4b 


1.00 


7.6 


8,900 


9,400 


1.15 


111 


4c 


1.50 


10.6 


11.500 


13,100 


1.15 


112 


4d 


2.00 


11.8 


12,600 


12,900 


1.16 


113 


4e 


2.50 


15.9 


16.300 


15,200 


1.20 


114 


4f 


5.00 


27.8 


27.000 


24,300 


1.16 
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No. 


No. 


Mn 


Mn 

mmm 


Mw/Mn 


109 


4a 


500 


1,900 


1.11 


110 


4b 


2,400 


4,600 


1.13 


112 


4d 


3,700 


5,900 


1.12 


113 


4e 


4,900 


7,200 


1.15 
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i . 



5£ (1) -e/T$tl5^iM: 



R^o^oTV /Si(R 2 )(R 3 )-A 





°\ o o- Si ( R2 )< R3 ) _A 



5 



r - \z s zti^tKDR 1 mm, m.mm^-(DWi^ i~4or^^ &.m<D*.m& 

y V^XW.%Wk%-bftXh & < . ^\^Xft:M<D-CH 2 -J^-O-, -CH=C 
- * fd »- C H = C H - T*»# h tlX «fc V ^7;V^ 1/ yi t "zm&t £ ^3 T 

v —suT/i'*ji'frb$&$:\sxm$i£tizmx&Q r 2 *5<£t^R 3 rai~8©£s 

15 2 . *ti?ti<D R 1 j&StK*^ «*JHt-?©ftdS 1 ~ 4 0 9 > ffiSt©** 

^7s'i'e^M?)^t i bJ;<, tttttI©-cH 2 -^- 0 - N -ch= 
a^/k u< tt^g^or y — /k ^ctt^smtj u< r y — 

mki£M<07km&7>ymX'W:%&z-btiXh ^LTftf©-CH 2 
7JJ- /VT/V^/^e>^3AUT^^tbSS-Cfc!9 ; R 2 *3<fcT>*R 3 tfSl~8(£> 
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3 . -ttb-eiKDR 1 as**, m#w&<Dmfi i-4ot*»^ ^#o?jcm 

*l526-T?*>!> ^Lt, (2-1) , 5£ (2-2) *5j;t^ (2-3) © 




(2-1) 



t©-CH 2 -&-0- s -COO-*fcra-OCO-^S£lfe£k;h/Cfc<fcV<* 
T/V=3rl/^-efet9 ; R 6 1 ~ 3 ©^tl^lrttSTyPdr^tfe «9 ; ateO~ 

20 «:Z 2 0^^@f^bT^^4^fc^7^-efe«9, R 6 (D^^igfiZ 1 *5 
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(2-2) 



r 4 &£xpR s izm±vx7km,- i~i 2(Dmmu^-^-r^T/v^;v, 

7!J-;Vffe!), LTR 4 &J;t>*R 5 «2V^^^UTNi:*(c:^^L-C 
&*.ktl/Ct> X^T/U^Ul/X-foy ; Z 2 te^ilf 2 ~ 1 Offeotft 

f©-CH 2 -/5s-o-, -coo-^fcte-oco-^a^m^btiTk 
2 0fi^cT*fcD i^rLT, ^yfy^z 1 o^tegtez 2 

10 LTp<*{£l£fcte^7{&T-fc^ R 6 ©JS-^ettZ 1 *S£U?Z 2 (O-ttt-^tt© 
O R 7 

Z 4 — O— C— C— X 1 ( 2-3 ) 

R 8 

33tt5^©-CH a -«-0-T*«#mx.btLTfeJ;< ;R 7 f4*3d % 1~2 

7 ~ 2 0 (D^m^^r^i-S T V —JVT^jVX^ «9 ; R 8 fi 1 ~ 2 0 <D£*Sf Jj§( 
^Irft57/V^K 6-20 ®^*f^ Srft57 y -/Utfcfi 7 - 2 0 
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5 . tti^tKDR 1 &Mmm^-(Dm& 2—20 x& „ ^M^m^ v 

fcM<D7m&7vmxWL%Wi:X.tbtiXhJ:<, ^L-C4>&< H1o©-CH 2 
10 6 . ^MtlOR 1 ^ffit^iif^n^Sfcte 1-10 ©^il^lr 

^-rs r^^xm %mx.htixh£^-7x. ~ ^ £ r>^gt©t7 ?vn&> ^ $t 

Tk^^^^-eg^^^^x^ £ <n ^uftt©-CH 2 -^-o- N -c 

H=CH- ^?vTJU*Ul/l£tcn7^~U^X*m%Mx.btbXh£< 

15 -c> ^^^/^is^Mms^i-st^^, ^tib'DW&mnm-'omxh'o 

x^^^m^^mx^b^xh ±v\ »*«3fcio|fto^>f*'fb'fr4b 0 

7 . Zrtl^tMDR 1 m© 7 Xg^^p^ytfcli 1-12 cD^jj^Sr 
5 T^/l^g # £ *VC & «£ ^ 37 ^ £ ^^^-O^:^ 1-I2t 

z>-7 ~-/i'T;i'*/ufatbm±\^xm$i£ftz>mx%><o 7x^/n©fiitfe 

<£>-CH 2 ~^S-o- N -CH=CH- ^^nT/^^rI/^^fctt7^^I/^-e 
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fcjft/Tfc *VT&n<D-CK 2 -tfS-O-, -CH = CH-, 

T t> «fc V % V- >m t X*m$. £ tl 5 y a =/VT/V3r/H$> £> b TS1IR $ *l 3 

«£lfc*.e>;fc/rfc«}:<, ^:bTf£#(D-CH 2 -^-o- N -CH = CH- v- 

l-8T'fcot»-CH 2 -^-0-^^«-CH=CH-^«^^P>tb 
T fc> ct V ^TjV^r U>m t T-mi& £ tlZ 7 =c=.;VT;\'*rJVfr feSgft £ *L5 <7)S 

10. f^TOR 1 ^xf/K 3, 3> 3-hy7/^OT°PhVK 2- 
^3vK7°nfcVK 2, 4, 4-hy^f;^yf;K hyf*7;^n-l, l 
, 2, 2-rh7t Kn^f/K >^ n^<;x^vK 2^ o^drS//^ j;tl«7^ 

11. t^TOR 1 ^^^^*5J;t^3, 3, 3- ^/V^-n^ntW^ 
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fcttTfc J: < % ^LTftf©-CH 2 -tfS-O-, -CH=CH- 

^l~8-efcotffit©-CH 2 -fl s -0-£fctt-CH=CH--CB#tj|*.e> 

;^LT, AtfSs*; (2-1) ^$tbS3£*X?*)S, »*S3H:|B«i©^3(f^ 

13. f^TOR 1 3> 3> 3 _ MJ7/Vto/nkVK 2- 
15 ^^/^ntVK 2, 4, 4- h y ^f^y^, MJf*7/l/tn-l, 1 

=^e>3Wi$*tsra— ©at-cfco ; (2-1) -c^&tLSg-efe^ 

(2-1) fC&tfSZ 2 tf*Z 3 -C 2 H 4 -X'&X) ;^LT, Z 3 *S*|fr^ £ 
20 it-OCO~XW:^x.htlXh^T/V^U>Xh^, 3 KlfEifeO-W 

14. -T^TOR 1 = £X* 3, 3, 3- Y))7fr*u-7x2\?;Vfr 
bm&L&fhZm— <D&X$>V ; R 2 43j:lKR 3 tf^^vi^fc 0 ; Aj&S5£ (2-1 
) T?^$tLS3ET?fct) ;^LT, 5£ (2-1)- }J1*3V>T, Z 1 tfS-CH 2 --efe 

25 Z 2 ^-c 2 H 4 X3flS«B|f*feW:**T?a>l3, tUa^Otfc 

i 5 . -r^xtDR 1 ^^^^cq^s i - 8 -efe <9 , ^#©tk^7 ?m 
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•Vm%m*-t>tlX-b3:<, ^tTftfO-CH 2 -/&5-0-, -CH=CH- 

^l~8t*fcotttfO-CH 2 -#-0-Sfctt-CH=CH-'T»flH*jfc*.e> 
ttT t> £ V n T/V^r U ism t X*MJ$ ZtiZ,-?^ =z;VT;V*;Vfr hMU £ ft 5 IHI— 

z> t # ra, -ttt e> ^gm^fii^— ^t?^ o r i v n s mxh o T % J; < 

10 ;^tts A#$:£ (2-2) t?^$tb5^-Cfc5, »*5(3K:|B«0^3S{b:^ 

16. -T^Tc^R 1 ^Scn^/K 3, 3, 3 - MJ 7/^0^0 kVK 2- 
f/V/n fcVK 2 , 4 , 5vW<^5vK h y n - 1 , 1 

, 2, 2-rb7tKnt^f/K n^i^vK u^^ris/l'iSkXFzr a 
15 =^P>a^$tb5PI— OS-t?*>t) ; A#5fc (2-2) T?^$*uss-es>?) 

bT, S: (2-2) fc:j3V>T, Z 2 tfSZ 3 -C 2 H 4 »K Z 3 #5^^ 

fcfiW^* 1 -8 -CS)oTffit©-CHj -^-o- N -COO-^fc 
W:-OCO--ee#^fcttTt>«J;V'»r^u>'-Cfc5, »3^5(3H:|B«©^ 

20 17. t^t^R 1 a*:7a:=/Hj8j;t*3, 3, 3- h y ^/i^-p^p fcVl^ 

kiliR£ft3|13— (D^T'fc*) ; R 2 *5J:TJ*R 3 j&Sj* ?vH?& t> ; (2-2 
) XTjk&tl&mxhV ;^fr, it (2-2) fC&V^T, R 4 £3£t5R 5 ri*^ 
/^T?fe«9, Z 1 «S-CH 2 --Cfet), Z 2 ^-c 2 H 4 ^ITa^O 

25 is. i-^-c^R 1 &mmm&v>mi 1 ~ s -e*> r> , &&<o*m&7ym 

Xm^m^-htlXhX<, ^Ltftf©-CH 2 -2S-o- % -CH=CH- 
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^l~8T'feotttf©-CH 2 -^-0-ffctt-CH=CH-ti^Iif) 

^>^n^df.^7^bas&scbTa^§*ts3E-cas>?) ;^ut, a&&, (2-3) 

19. -f-^T^R 1 3, 3, 3— hV 7;V$rw7v 2 — 

10 ^/KT-nfcVK 2, 4, 4 - MJ * ^vw^^vK MJf*7;l'tn - 1, 1 
, 2, 2-rh7t Knt^f/K n^I^vK ^ n^dp->/W*5 £1^:7^ 
=^d»&38^S*t5l«l— ; A^5£ (2-3) -e^£;fr5ST*fc t) ; 
UT> 5£ (2-3) \Z.&rtZ>Z A ^ 2 ~ l O T'J)oTftf W - C 

15 -ff^b#% 0 

2 0. i-^T^R 1 ^^^/Kjo^tFS, 3, 3— h V -7As$rw7xi 

tbrnsiztLzm— (Drnx-hv r 2 ssj^r 3 i^^^jv-qm ; a^ (2-3 

) -t?*£*L*g-efcD ;^tt, 5£ (2-3) ^*5V>T, Z 4 tfS-C 2 H 4 
-C 3 H 6 -^fc«-C 2 H 4 -O-C3 H 6 -XM, R 7 &J:T>*R 8 ^- 

2 1. It (a) fcol^Xt (b) SrHSfc-rS £ t Sr^^-TS, ^ ( 

1 - 1 ) t?^ $ n s m mit^(Dm^m ■. 
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r 1 r1 ^skr^xrVa 1 



(1-1) 



7^t*f§Me)ilt'bJ;<, ^LTftt©-CH 2 -^-o- % -CH=C 
SSTffct) ;^Lt, A 1 «5£ (2-1-1) T?7j*§;ft,5g-Cfc5 : 
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<XM (a) > 

5£ (3-D ■v&£ti&fc&tot£&, (4) T^£tiZ,lk'£rm&K)fc£i£Z>~t 
tK s: (5) -e^**L6^-^feS:#«xm : 

R 1 , 

R 1 /°^i-f OH 

O Jo OH (M) 
Si— I |*0— Si 

R 



R 1 



R 2 



CI— Si H 



(4) 



R 3 



Si(R 2 )(R 3 )-H 



j R 1 / 

/°^ i 't'n-^ Si(R2)(R3 )- H 
-Si" u ^psi^ u 

o °\ X o cr 



Si(R 2 )(R 3 )-H 



(5) 



/, 



SI- 



Z.tlbcD^KmiZR 1 , R 2 joit^R 3 tt % (1-1) t*5lt§i 
<X@ (b) > 

m&&mmm<DimTx\ a; (5) ^$^-5^^^ (6-d -e^^n 
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5fc&m&&m&^ 5£ (1-1) TvT$ti5^^ift^lr#-5lS : 



-(D^*5^sfB-i-^ (2-i-D Kmt^^tti^etKDm-^tm— 

©ESfc^U «^©3£-£-{£gte:& (2-i-D fcjs tf 5 em^o^fiS 
T?B£lfefck;h,T 1 t>«J;< % tUTftf©-CH 2 -^-o- N -CH=CH- 

s^/isfrbm&i&ti&m—vmxfoy ; r 2 *3J;i^r 3 # i ~ 8 ©^m-^sr^r 
, it^2 i fci»©»abW5fc. 

2 3. -f^TOR 1 ^Sai^K 3, 3, 3-MJ7/Ptn^atf/l/, 2- 
^f/^B^K 2, 4, hyf^^^tn-l, 1 

, 2, 2 — 7 s - t Kn^^vK ^n^i^/K u^^^/v^j;^^^ 

2 4. (c) K-d^XXM (b) IrMtS^ir^titS, 5£ ( 

i - 1 ) ^£frz*jm4k&m<z>m&frm ■. 




(6-1) 
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r 1 r1 ^skr^rVa 1 

R 1 \ Qi ^o3LT /Si(R 2 )(R 3 )-A 1 




(1-1) 



7^T'ftM^T 1 bJ;<> ^UTttf©-CH 2 -^-o- % -CH = C 

-^tc^-cu=CH-xm^m^htixhX^T/u^u^txm^iv^r 

5^T&<9 j-^LT, A 1 «5£ (2-1-1) X^&h&mxfoZ : 



Z 1 «gf ©iiS 1 ~ 3 tS)oTftf O - CH 2 -&-o-xm% 
mz.hfrXh3:^T/l'*rU>X&<9 ; Z 3 W^*fc^*ig^cD^ 1 ~ 8 

; a « 0 ~ 2 (OSi^T'fc 9 ; Xfe/^u sf^X&V ; ttT, -O-if ^-v<D Z 1 




Z— X 



(2-1-1 ) 
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<IS (c) > 

5£ (3-2) (4) X«7F£tbZ>4b&'%}%:R)fcts&Z > ~k 

fc£«9, s£ (5) -e/T$^5^#i^f : 

r r1 

R ^Si^0^i— o 

9 \ p I 

L * 1 Ri ii 

R 2 
I 

CI— Si H ( 4 ) 

R 3 



• 3M ( 3-2 ) 



R 1 r1 ^((R^R^-H 

^o^°o^ SI(r2)(r3) - h 

/ I \ Si(R 2 )(R 3 )-H 

o \ o cr 



Si— CT7 ro-~si 

.-4-SUr>/ 



(5) 



V 



^fc, ^tvfeGDito^ R 1 % R 2 *3j;t^R 3 ttsfc (l-l) fc&tfSC:^ 
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<Xg (b) > 

IMIMIO#4T^ 5£ (5) X^Zth&fc&m^ (6-1) X~7F&tl 
5^#J&£J&£*, 5& (1-1) : 



C10^^o{t§IS-^{« (2-1-1) {Cfeft^^rtb^H^lB-^^l^— 
<^Bfc£;t L ; f^So^ttttt^ ( 2 - 1 - 1 ) 

2 5 . -T^X<DR 1 /^HHS^^i^S 1 ~ 8 -efe !9 , ^#(Z?7jc*^^ y£ 
10 T-»#mx.e>tbT 1 bJ;< > ^ttet©-CH 2 -^-o- N -CH=CH-, 

15 H 2 -&-0-xm%W±^btlXh£^Tsls*U^mtXMl&£ftZ-7^~/l'T 
jV*/Vfrit>m$li$fhZ>W\— (Dmxtb<9 ; R 2 *5J;D«R 3 #U ~ 8 <^|^fJ^£:;^^ 
2 6 . -T^-COR 1 zn^/K 3 , 3 , 3 - h V -7^0rxi -fn t'/V, 2 - 
20 ^^ynkVK 2, 4, 4 - MM ^/WO^vK MJf^7/^n-l, 1 

;R 2 *5£tJ*R 3 tfM^vH?fc5, 1*^2 

27. ^ (i-i) x^fh^^^mw^mh^ (7) -e^tus^^ 

25 ~ Z%.Jfc£-&Z>^b$:%fWLb~tZ>^ 5£ (1-2) T^^tb§<7-^^b^#J^3t 




Z 1 — X 
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l 2 )(R 3 )-A 2 
Si(R 2 )(R 3 )-A 2 
^Si(R 2 )(R 3 )-A 2 



(1-2) 



--^ ^tvmoR 1 fa**, «*jw^o«dsi-4 0"caE)!j, 

5 ^y^T^e#m^btfC^i< > ^UTffif©-CH 2 -tfS-O-, -CH = C 
H - , n T?v*c 1/ V* fc r± is? v T;v*r=. UlsXW^&x. tlX f> J; V 

10 /vr^^^fe3ftSrb-caBR$tb5*-t?fe»? ; R 2 feil^R 3 Jil~8tf>^ 

; A 2 ttS: (2-2-1) X^ZfrlZ^XfoZ) : 



15 rrfe:, R 4 *3it>*R 5 waSiz&bTTfcSfc, l~12^»%ff§7^;l/ 
, 5 ~ 1 0 (D^mm^F^i-^^ n T^A'fSfcW: 6 ~ 1 0 <DmXW&&$rt 
57!)-;w-c&5, ^rbTR 4 dsiT^R 5 tt2v ^ bTN i*K:ai«r^b 
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~8tfcct»-CH 2 -tfS-0- N -COO-^fctt-OCO-T!ttt 



££K:, R 1 % R 2 *5<tt^R 3 W:* (1-2) (^^5rtiP>©i2fi^- tf>lc 
; A 1 tta* (2-1-1) X^&tl&MX-foZ) : 



--*-s Z 1 , Z 3 % R 6 *5£tfate:£ (2-2-1) fc&ftS ittfe©|B*i: 
gf« (2-2-1) l^(tSrtlt>Oi^&ft^- ; 




(1-1) 




( 2-1-1 ) 
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M — hS-C-N 

V 



(7) 



w^fcl, R 4 &£XFR 5 WHS (2-2-1) \Z.$5tfZ>Z.ftt><DmJttm— <DM& 

2 8 . t^T©R 1 &mmW&'<0&& 1 ~ 8 t?& 0 , tttO**^7s'* 
T*S#^;i£>*VT& tltffif©-CH 2 -^-o- % -CH = CH- 

15 % 7teia«©jKfi*«fe 0 

2 9 . f^T^R 1 fl^TVK 3 , 3 , 3 - h ]) -fn fcVK 2 - 
^Wct> v 2, 4, 4 - MJ tVW^tVK M/7*7;l/tD-l, 1 

20 7 telBttOJRat^rifc,, 

3 0. IS (a) £fcteXH (c) te£oT:i£ (5) T^£*L5te^& 
tSbKXM (d) teoVtflS (e) ^lt5it^#f 5£ (1 

-2) T?^StbS^#fb^©«lag^«fe : 
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: 2 )(rVa 2 
Si(R 2 )(R 3 )-A 2 
^Si(R 2 )(R 3 )-A 2 



d-2) 



^ r. zti^tHDR 1 «7xm> $tmm*<Dms i~40ffc^ &M<ojkm& 

7y^T'ffii^t!,j:<, ^LTffifO-CH 2 -^-o- N -CH=C 

i^OTK*^7y*-Cfl|#iJ|^.e ) tbT , b«t< % LT-(ii& <D — C H 2 -flS-O 
-tfctt-CH=CH-tttMfeiitiJ:v>7^vySi:-e*^$^57 

SSt'fcU ;^tt, A 2 (2-2-1) *C^$tL53£T?feS : 



Z 1 (i^iJIf Of ^ 1 ~ 3 t^o TfttO - C H 2 -^-o-Tff 

e>iX"CfeJ:V^/^i^v-eabU ; R 4 *5j;U?R 5 fmfcLT**. 1~1 2c£>^ 
m!W^&^tf-Z> TV^/K 5-10 ©^DK^Sr^Tf-S o TVl^/V •£ fcfi 6 




( 2-2-1 ) 
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~1 OVjfcmmtt&'tZTV— -ebTR 4 &£XfR 5 teSv^i^ 

<I@ (a) > 

S: (3-1) T'^$tu5^#)^ (4) t^§^5^lrS^^t5ii 
£±•3, 5£ (5) T^SjftSfc^fc&WSIg : 




(3-1) 



CI— Si H 
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Si(R 2 )(R 3 )-H 



^^Si-t^° 0 ^-Si(R 2 )(R 3 )-H 

.Si(R 2 )(R 3 )-H 



Wf;l:o^ s { 
°tT° r 1 

R 1 L 
R 1 



(5) 



ZtlhV&.K&tfZR 1 y R 2 3o£tJSR 3 te, 5£ (1-2) K&ttZ^ 
<Ig (c) > 

(3-2) X^iSfrZik&m^ (4) T*^£;ft5>fb^£SJ&£i2r5^£ 
^ (5) T^^tb6^#I^#6Xm : 



/ 

O 



/ -O-U 



Si- 



-O 



\ o 



o 

I 

-Si 



/ 



3M 



(3-2) 



10 R 1 tt5£ (1-2) KlStfZ R 1 ^1^— ^Ic^^r^Tb, MteUffiOT/V- 

<Ig (d) > 

5$ (6-i) T*^$ti,5^%a;^: (7) -e^$tLa^#i^%^^ii:T, 
5t (6-2) ^£^ste^£#3x@ 0 
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ch 2 =ch— r 



(f) 




r— x 



(6-1) 




x | 'a 

CH 2 =CH-Z3-^ Z1 _ S _|_ N X (6 . 2) 

V 

5 rtlbO^I^Z 1 , Z 3 , R 6 N a, R 4 &£X$R 5 ltt (2- 

2-i) m*5»tsittfe©ia-§-^ni— ©ssfe&^u ; -o-^^at^oz 1 *5j;-o? 

R 6 cD^fig^ ( 2 - 2 - 1 ) tefcsfr 3 -tt h <Dtfc&QLW t R— Cfe D ; X 
10 <Ig (e) > 

M&&mteM<oft&TX*. 5£ (5) -c^^nsYb^mS; (6-2) 
ste^«rKJs£§-s\ 5£ (1-2) T^£*t5^iffte^&#<5x?i 0 

3 1 . i~-<TcDR 1 ^S^*jRR^O»^S 1 ~ 8 "Cfc 9 . #:7 y * 

T'e^mx.fetbT'fcJ:< > ^LTftf©-CH 2 -25-0-, -CH=CH- 



WO 2004/026883 




200 



PCT/JP2003/011856 



H 2 -&-0-X~W%m*-bhTh iVW^rl/yStt«^tl57x=;V7 

s ft*® 3 otetiMwmm&mo 

3 2. f^T^R 1 ^xf;K 3, 3, 3 - t c ;K 2- 

^5vK7°c3fcVK 2, 4, 4-hy^/WO-^vK hyr*7;l/tn-l, 1 
, 2, 2-ff7t Knt^f;K ->^n^<^^/K ix^ n^Srvvi^ £1^:7^ 

-/isfatbmtii&tizm— <Dmx»h*) ; r 2 *jj;^r 3 aM^-c&s, m^3 

3 3. XS (f) K^XTM (g) ^Jfet-"5^^^i:i:-r-5, ^ ( 
l - l ) T^$H6^-^^b^©M3t7?^fe 0 



^^*T'S#m^fett-C^J;<, ^Uftf©-CH 2 -^-o- % -CH = C 

- 3; fc - C H = C H - -X?Wl # Wk X. h tb X t> £ V > T /V 3r U ^ £ $ *b 5 T 

V —frT/is*/isfr1bm3Ll>XM9l£tiZ>mxhy ; R 2 *5J:t^R 3 ?31~8<D^ 

ZmX&V ; ^LT, A 1 r±5S (2-1-1) Tv^^li5S-efe5 : 




(1-1) 



WO 2004/026883 




PCT/JP2003/011856 




(2-1-1) 



Z 1 li^iM^^ 1 ~ 3 -efccTftt© - CH 2 -^-O-t'ft 
8tl)oTef©-CH 2 -^-o- N -COO-^fctt-OCO-T'I^ti 

9 ; ateo~2tf>^i$re;fe«9 ; x^n^v^fet? ;^lt, ^yfyi-.©z 

<Ig (f) > 

^^JlM^#=&T-t:\ 5£ (4) X^^tl^t^t^, (6-1) T*^£*L 
§^^^^rS^^^:"C, 5£ (8-1) -C^$tb6^^J^#?>xm : 

R 2 
I 

CI— Si H (4) 

R 3 




(6-1) 



WO 2004/026883 




202 



PCT/JP2003/011856 



R 2 

CI — Si— C0H4-Z 3 




(8-1) 



Ztit><D&til&^X* R\ R 2 *5j;U?R 3 f« (1-1) WSiti 
^(Dm^rtm— <DMVfc%^ls ; Z 1 „ Z 3 N R 6 £j£U?ate5£ (2-1-1) K 

(2-1-1) fc$5tf%>Ztltb<Dfe&®Mkm— XM ; Xfe/stt^f^ 
<IS (g) > 

£; (8-1) x^Ztn&ik&mt, sfc (3-1) ^SftSffrS^fcwsS; ( 
10 3-2) T^&;ft,5{b^i;&^j&£i2rT N 5£ (1-1) X^fi^^r^mW^k 




(3-1) 



WO 2004/026883 




PCT/JP2003/011856 




me>^{C*3V>T, R 1 itt (1-1) ^ftSR 1 tm-<DM$i* 
T'S#m^e>ttT^J;<, tltftfO-CH 2 -^- 0 - N -CH=CH- 

^*^frbm$i£tiz>m-<Dmx&y ; r 2 sj^r 3 ^l-s^^mm^^ 

35. -T^Tc^R 1 3 , 3, 3-hy7/l/tn/Plf/K 2- 

^/K^nf/K 2, 4, 4-hy^^/^^/K h5 9'*7^n-i 1 l 

3 6. X@ (d) ICioT^; (6-2) T^SttS^^S:^ $fcfcX 
8 (h) tcRv^-CXS (i) «r3fe»i-Sti*W«4:-r«, 3t (1-2) XTjkts 



WO 2004/026883 



204 



PCT/JP2003/011856 




: 2 )(RVa 2 
Si(R 2 )(R 3 )-A 2 
x ^Si(R 2 )(R 3 )-A 2 



(1-2) 



5 y-ym-enZ&Z-btlX-bZK, ^ttfffO-CH 2 -a$-o-, -ch=c 
; *LT, A 2 f35£ (2-2-1) -C^$tbS3£-e*>S : 



15 Clifc N Z 1 li^ilf «5 1 - 3 TfeoTftfO- CH 2 -3&5-0-T?«# 
fctLTfeiVNr/^V^Tffct) ; R 4 &£T$R 5 Wt&ifcbTzFc*, 1~1 2 cD^ 




( 2-2-1 ) 



WO 2004/026883 




PCT/JP2003/011856 



10 



l,XNb&fcm% : m&VXh£< ;R 6 ii 1 ~ 3 ©^^Jlf Srf tST/i^^t 
<XH (d) > 

(6-1) X^ZtiZib^mt^ (7) T-^frSte^^S^^Ts 
5£ (6-2) x*^1stiZ>4b&m*nz>3Mo 



CH 2 =CH— Z ; 




Z 1 - 



S R 4 

M 1 — {-S-C-N^ 5 | (7) 



(f). 

CH2=ch _ z 3^^ z1 _ s _S_ n/R4 (M) 

V 



— rftfe^fciasttsz 1 % z 3 , r 6 , a, r 4 *5£tfR 5 (2- 

15 2-1) ^43tt5me>^f3-^tP-<D^^b ; ^<Vtf^Sit^©Z l *5.fcT* 
R 6 ©3fe-&ffiStt^ ( 2 - 2 - 1 ) teiastt Srtub o^^e 2: m—X-h 9 ; X 



WO 2004/026883 




206 



# 



PCT/JP2003/011856 



<IS (h) > 

!Miill(D#ftTT% 5£ (6-2) -C/T^tlSft^^ (4) -VTjk&ti 
&{k&hb&BU&£lt > 5£ (8-2) -e^^tt§{^#)§r#^xm : 



itlbO^^V^T, R 2 *5j;tJ?R 3 f« (1-2) Kl:i3ttSrtl,b<£>iB 
-^irlH-^S^^U ; ^©te^iE^tesS (2-2-1) ^4o{t6 ^nfc^lB-§- 

2- 2-1) ^*5^SrtT,fc^^f4«^|H— ; 
<Xg (i) > 

5£ (8-2) X*7FtStlZ>ik-&mh, ^ (3-1) T^^^6{b^#»*fc^ ( 

3- 2) X*7jk£tlZ>fc&!%)k&5ifc£l£T, 5£ (1-2) ^SftS^Jfrffr^ 
15 : 



CI— Si 



(4) 




(8-2) 



WO 2004/026883 




PCT/JP2003/011856 



R 1 

O °\ b OH 
\ ^SU / 
Si— -O— Si 

R 1 



(3-1) 




-ft&osSfcfc^T, R 1 MSS (1-2) i: R-o*S5Sr 

3 7 . t^TOR 1 JfeftAHFOft* l~8tfe^ 7 !/* 

6>*LTfc J: tLtftlO-CH, -#-0-, -CH = CH- 



WO 2004/026883 




PCT/JP2003/011856 



3 8 . -T^<X<DR 1 3 , 3 , 3 - hV 7;Vyfu~?ti fc°/K 2 - 

* fcVK 2, A, 4-hV * 5vw<:/^vK h V 7 JVOrxi - l , i 

3 9. 5£ (9) -e^$tb§{b^^ (10) X»7FisKZ>ik&®&5Lfo& 
"&ZZ.b%!&mk1rZ> y ^ (1-3) T^$^S^-r^{b^(7)^5t^ : 

R 1 , .Si(R 2 )(R 3 )-A 3 



o o- Si ( R2 )( R3 )" A3 



Ri ^o:/-o2irr /Si(R 2 )(R 3 )-A 3 



n >JL / (1 " 3) 

R 1 



- - ^ *t*v£*l<z>r 1 »7j<^, mmm*<Dm* i~4ot^^ ^otk^^s 

7 y*^S£&fce>;h/r ^ltttt©-CH 2 -tfS-O-, -CH=C 

- £ fc i * - c h = c h - x* m # ^ z. h n x h £ v > r u ^ m t xm$. £ ti z> r 

6^-efet9 J^LT, A 3 Itt (2-3) -e^$tL-5ST&^. : 



WO 2004/026883 




PCT/JP2003/011856 




(2-3) 



Z 4 te2~2 0 7;^ fcti 3 ~ 8 Olglf 

5 fc1t5ftfO-CH 2 -fi-O-T'g^m^b^T^ J;< ;R 7 te;?ki!. 1~2 
0(D^^Sr^-i-§T/^/K 6~2 OCD^^tr^Ti-STy-/K 
7 ~ 2 0 ©^il^^ffST JJ — /UT/l^/VT'fc «9 ; R 8 fil~20 <Z>mmW> 
^lrttS7/l/^/K 6^20 SttS 7 P -/^fctt 7 - 2 0 

0 

R 1 R 1 Si(R 2 )(R 3 )— Z^OH 

O^i J-O 

R1 ^;^0<1 /Si(R 2 )(R 3 )— Z 4 -OH 

o °\ \ o^ Si ( R2 )( R3 >— z4_OH 

O R 7 

2 'I I 1 

X 2 — C— C— X 1 (10) 
R 8 



5£ (9) {c&tfSR 1 , R 2 „ R 3 teXXfz 4 ttS: (1-3) m*s»t« 
^tu6jO|5-^-i|^|— (D#^^b ; 5£ (10) fc&V^ R 7 % R 8 SSitfX 1 
15 teiS (2-3) \H#U?Z>Z.tlib<Dmflrbm— ©Jft&feSr^L ; X 2 

4 o . -t-<t©r 1 a^f^^i^s i — 8 -efc 9 , ^#©7k**s7 ^ * 



WO 2004/026883 



210 



PCT/JP2003/011856 



X*m%&X-btlTi>£< % tbtftfO-CH 2 -CH=CH- 

. ff^3 9 JOEfcOjefcfrSc. 
10 4 1. f^TOR 1 flS^^vK 3, 3, 3-MJ7;^oyntVK 2- 

t« ^vk/p tVK 2 , 4 , 4 - h y * ^-/i^s^/k h y yjvarxi - 1 , 1 

15 4 2. it &m i (ciiaifeo^^ mtt&m&m&m t u sghfejutfrfrjiufiE 

4 4. 5£ (P-l) T?^§tbSS^ 0 




(P"1) 



WO 2004/026883 




PCT/JP2003/011856 



U%mx.lbtlXh£<, -tbTffifcO-CHa -tfS-O-, -CH=CH- > 
^UT, B 1 W3£ (2-1-P) : 




( 2-1-P ) 



8T'fco-C<ffit<D-CH 2 -tf*-0-, -COO-^fcft-OCO-T'ftM 
ktiTk^T/l^l^-e&fr) ; R 6 tt 1 ~ 3 ©^iI^^ff57;^;K*fc 



WO 2004/026883 



212 



PCT/JP2003/011856 



4 5. 



5£ (P-2) TttZtlZttfa, 




R 11 R 11 Si(R 2 )(R 3 ) — B 2 



(P-2) 



5 S£ife*.k*LTt>.J:< % ^Uttf©-CH 2 -tfS-O-, -CH = CH- > 
^■LT, B 2 f« (2-2-P) T^$tb6^t?fe§ : 



z 1 i-zMmm : ?-<Dm$i^3x$>'oxfem(D-ctt 2 -&-o-xm% 

8f$)oTffifO-CH 2 -/5S-0-, -COO-ifdt-OCO-t'ftti 




( 2-2-P ) 



WO 2004/026883 



213 



PCT/JP2003/011856 



htixh £\,^T^*u>x*tby ; r 4 #>£ur b nm^xTkm, i~i 2©^ 
~i ooMi^Srttsry- /vT-feip, -ebTR 4 *5J:tj«r 5 teavMo^ 

bTN^^^Srff^bTt«t< ; R 6 (4 1 ~ 3 ^i^§rtt5 7;V^T* 
M ; a 0 ~ 2 (DS^T'fe 9 i^f^OZ 1 ©M^£gteZ 3 <Dl&<kQL 

4 6. 3fc (P-3) T'^StLSm^o 



U^WkZ-btlXh <t< , ^ttftf©-CH 2 -#s-o-, -CH=CH- 
^rLT. B 3 f« (2-3-P) -e^^tbS^-efes : 




(P-3) 



WO 2004/026883 




PCT/JP2003/011856 



O R 

.HI 
— z 4 — o— c— c 



( 2-3-P ) 



ftto-CH 2 -n-0-X*W:%Wi:Z.tbtiXh£< ;R 7 feykm, 1~20<DM 

mm^-z^r-psr/is*/^ & ~ 2 0 ^^tj^s^rrsT y — /i^fcjs 7 ~ 2 0 

<£>£<Sf il^S:^ -T § T V *-;\'T7V$r)V-x:%> t) ; R 8 lii~20 (oBMM^-^^ 
5T/i^/K 6~2 OO^iJ|^^|rt57!J — ^£fc«7~2 0 (^HfflfC^-S: 

4 8. #*pa^tt^*^ r ^ v ^wmMVt<Dm& 

49. #*ns^tt^*#:^ (^^) T ^ v^mmmft<Dm&j:T$x^i'i/ 



INTERNATIONAL SEARCH REPORT 



InteKtional application No. 

PCT/JP03/11856 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C07F7/21, C08F4/40, C08G77/38, 77/442 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C07F7/21, C08F4/40, C08G77/38, 77/442 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CA(STN), REGISTRY (STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



WO 01/10871 Al (HYBRID PLASTICS), 

15 February, 2001 (15.02.01), 

Full text; particularly, page 4 

& AU 200065244 A & EP 1208105 Al 

& KR 2002059354 A & CN 1377361 A 

& JP 2003-510337 A 

WO 00/76634 Al (GAS SEPARATION TECHNOLOGY, INC.), 

21 December, 2000 (21.12.00), 

Full text; particularly, page 15 

& AU 200058695 A & EP 1202791 Al 

& US 6425936 Bl & US 2003/0033931 Al 

& US 6558455 B2 



1-49 



1-49 



[~X"| Further documents are listed in the continuation of Box C. [ | See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

tt lf document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



"T* later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

w &" document member of the same patent family 



Date of the actual completion of the international search 
11 November, 2003 (11.11.03) 


Date of mailing of the international search report 

02 December, 2003 (02.12.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PdVTS A/210 (second sheets ttulv 1998^ 



INTERNA' 



SEARCH REPORT 



Mr 

InrPHUi 



Intentional application No. 

PCT/JP03/11856 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



P,X 



JP 2-67290 A 
DDR) , 

07 March, 1990 (07.03.90), 
Full text 
&" EP 348705 A 
& DD 281604 A 



(Akadenie der Wissenschaften der 



1-49 



& DD 281603 A 
& DD 281608 A 



WO 03/052014 Al (CREAVIS GESELLSCHAFT FUR 

TECHNOLOGIE UND INNOVATION MBH . ) , 

26 June, 2003 (26.06.03), 

Full text; particularly, page 39 

& DE 10249453 Al 

WO 02/059208 Al (Asahi Kasei Corp.), 
01 August, 2002 (01.08.02), 
Full text 
(Family: none) 

WO 01/46295 Al (HYBRID PLASTICS), 

28 June, 2001 (28.06.01), 

Full text 

& AU 200129109 A 



1-49 



1-49 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



